BUTTERNUT ELECTRONICS CO. 


405 E. Market Street Lockhart, Texas 78644 Phone: (512) 398-7117 


MODEL HFEV 


ASSEMBLY AND INSTALLATION INSTRUCTIONS 


Copyright 1966 Butternut Electronics Co. 


PLEASE READ ALL INSTRUCTIONS THORGQUGHLY BEFORE PROCEEDING TO 
ASSEMBLY. DURING ASSEMBLY AND INSTALLATION TAKE EXTREME CARE TO 
AVOID CONTACTING POWER LINES WITH ANY PART OF THE ANTENNA OR. 
OTHER CONDUCTORS. 


DO NOT INSTALL THE ANTENNA IN ANY PLACE WHERE ANY PART OF IT CAN 
COME INTO CONTACT WITH POWER LINES IN THE EVENT OF STRUCTURAL 
FAILURE OF ANY PART OF THE INSTALLATION OR IN THE COURSE OF 
NORMAL FLEXING AFTER INSTALLATION, FOR SUCH CONTACT CAN RESULT IN 
DAMAGE TO PROPERTY, BODILY INJURY OR EVEN DEATH! 


IN NO CASE SHOULD THE ANTENNA BE INSTALLED IN ANY PLACE WHERE 
STRUCTURAL FAILURE OF ANY PART OF THE ANTENNA OR ITS SUPPORTING 
SYSTEM CAN ENDANGER PERSONS OR PROPERTY. 


CAUTION! A GROUNDED ANTENNA WILL BE AT D.C. GROUND POTENTIAL! TO 
AVOID THE DANGER OF SHOCK CONNECT ALL STATION EQUIPMENT TO A GOOD 
EARTH GROUND. IT IS ALSO RECOMMENDED THAT ALL STATION EQUIPMENT 
BE DISCONNECTED FROM THE POWER MAINS BEFORE CONNECTING THE 
FEEDLINE TO THE ANTENNA. PLEASE CONSULT THE A.R.R.L HANDBOOK OR 
OTHER REFERENCE MANUALS FOR ADDITIONAL SAFETY PROCEDURES WHEN 
WORKING WITH ELECTRICAL EQUIPMENT. 


Tools required for assembly: standard blade screwdriver, pliers, 
knife. A set of nutdrivers will be useful. 


REFER TO THE APPROPRIATE DRAWINGS AND DIAGRAMS AND PROCEED AS 
FOLLOWS: 


i. Check to. be sure that all parts are present (see parts: 
pictorial page). 


2. If the antenna is to be installed at ground level, plant 
mounting post A in a hole approximately el inches (55 cm.) 
deep so that the upper end of the fiber glass insulator rod 


is approximately 5 inches (12 cm.) above ground level. Pack 
earth tightly around the mounting post so that it will 
remain vertical. Concrete may be used in areas of high 


winds for greater .strength, in which case the post may be 
twisted slightly during setting for easy removal later. The 
mounting post tube should be protected against corrosion if 
it is to be placed in concrete or in damp, acidic or 
alkaline soil. Asphalt roofing compound, polyurethane 
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varnish or any other sealant ‘that protects against moisture may 
be used. No such protection is required for above-ground = and 
most ground-level installations. NOTE: Hammering the mounting 
post into the earth may cause the insulator rod to splinter. If 
the post must be hammered into the earth, protect the end of the 
rod with a block of wood. If a permanent installation is not 
desired, a steel or other metallic tube having an inner diameter 
slightly larger than the outer diameter of section A (1-1/8 
inches) may be used, and section A may be inserted into this 
outer tube for later removal. If the antenna is to be installed 
in an elevated position rather than at ground level, please refer 
to the note following step 19 below and to the separate roof 
mounting kit/radial information. 


Se Prepare the impedance matching/d.c. grounding coil (@) as 
shown in the pictorial. 


4. Locate section B. This consists of two aluminum tubes, a 
long anda short one, joined by an insulating rod. The 
longer tube will later be mounted on the rod insulator at 
the top of section A. It is recommended that all subsequent 
steps involving section B be done indoors or in an area 
where dropped hardware may Basily be recovered. 


Se Locate the 8@-40@ meter coil assembly (C) and slide the 
Clamp at the outer end of the larger coil over the short 
tubing end of section B, lowering the entire coil assembly 
until the middle clamp can be positioned around the fiber 
Qiass insulating rod. The middle clamp may have to be 
pulled open slightly to pass over the tubing and the bolt 
that goes through the upper tube and the insulator rod. 
Position the center coil clamp around the insulator rod so 
that the distance from the clamp to the end of either piece 
of tubing is approximately equal, and pass a #10 x 1" bolt 
through the holes of the center coil Clamp as shown in the 
drawing immediately below. The outer tab of this clamp may 
be bent back slightly to provide clearance for the bolt, and 
it may be bent back into place after final assembly. Fasten 
the center coil clamp firmly in Place using ae split 
lockwasher and a wing nut. Repeat the procedure for the two 
remaining coil clamps, tightening the wing nuts only enough 
to hold the hardware in place. Coil adjustments will be made 


later. 
i WING NUT 


LOCK WASHER 


COIL CLAMP DETAIL 
6. Locate the 80-48 meter capacitors (installed on a flat strip 
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with a hole betow the single capacitor. install the 
shorter end af bsracket ()) on this capacitor, uSsSInd a #6 
machine screw and lockwasher (see pictorial). 


Line up the hole in (hb) with the threaceo end of the tong 
#1@ bolt protruding from the tab of the center cail cliama. 
Make sure that the long end of assembly (DB? runs alongside 


the targer (&@ meter? cail af assembly (UC). Fasten (D) toa 
the tab of the center coil ciamgp, using a Flet washer, a 
split lockwasher and a #14 hex nut. Finally, Fasten the 


smaili tab ends of assembly (0) firmiy aceainst the upper == and 
lower tubes of (8B) by means of the two large non-adyustabie 
comoression ciamps. {These ciamps use a #6 x 5 hie boit. a 
split itockwasher and a hex nut. If a Flat biade screwdriver 
is)6hlused)6 6ttal6ftichten)6)«6the)3=« clamps do not grasp the work 
immediately opposite the biade in order to avoid injury if 
the blade slips. i 


Locate tubing sections EY F, G, H, I and J as well as clamp 
and spacer assemblies M and N. Please note that as tubes 
are assembled the unslotted end of each tube will be 
pointing downward and the slotted ends will be pointing 
upward. Slide M over tube H and use the attached hardware 
to secure M at the approximate center of tube Hs; slide 
assembly N to the approximate center of tube G and secure 
with the attached hardware. 


IN THE FOLLOWING STEPS TUBES E THROUGH I WILL BE FASTENED 
TOGETHER BY MEANS OF #8 HARDWARE (BOLT, SPLIT LOCKWASHER AND HEX 


NUT). 


AN 11/32" NUTDRIVER WOULD BE USEFUL BUT NOT NECESSARY. IF 


A FLAT BLADE SCREWDRIVER IS USED DO NOT HOLD THE WORK OPPOSITE TO 
THE BLADE IN ORDER TO AVOID POSSIBLE INJURY- 


9. 


1. 


Pile 


12. 


13. 


Insert the unslotted end of tube F into the slotted end of 
tube €E, align the four holes, and pass a #8 x 1-1/4" bolt 
through both tubes. Place a split lockwasher and a hex nut 
on the threaded end of the bolt and tighten snugly. 


Insert the unslotted end of tube G into the slotted end of 
tube F and proceed as in step 9, using a #8 x 1-1/4" bolt 
and hardware. 


Insert the unslotted end of tube H into the slotted end of 
tube G and proceed as before, using a #8 x 1" bolt = and 
hardware. 


Insert tube I into tube H and proceed as before, using a #8 
x 1" bolt and hardware. 


Place the small gear—driven hose clamp over the slotted end 


HF6V—-—page 4 


of tube I and tighten only enough to hold the hose clamp in 
place. 


14. Slide the uncapped end of tube J into the slotted end of 
tube I until only 25 inches (63.5 cm.) extends from the end 
of tube I. Tighten the hose clamp snugly. 


15. Locate clamp L and the attached length of stranded wire. 
Position clamp tL around tube I so that its upper edge is 
approximately 8.5" (21.5 cm.) from the upper end of tube I. 
Pass a #8 x 3/4" bolt through the clamp holes and secure 
Firmly with a split lockwasher and a hex nut. 


16. Locate clamp K and position it around tube F. Pass a #8 x 
3/4" bolt through the clamp holes. Finger tighten, using a 
split lockwasher and a hex nut. The plastic insulator strip 
should point upward. 


17. Measure from the rivet of clamp L to a point that is 11 ft. 
3 inches (3.43 m.) along the stranded wire. Mark this point 
for future reference. 


18. Pass the free end of the stranded wire from 
clamp L downward through the small holes 
in spacers M and N as shown in the 
illustration to the right. Mand N may be 
turned on their tubes so that they line up BD... 
with clamp L. Loop the end of the wire 
through the hole in the plastic insulator of 
clamp K and slide clamp K along tube F- until 
the mark on the wire appears at the small 


hole in the insulator. Wind the wire back on 
itself above the insulator to keep the excess 


out of the way. Do not cut off the excess 
wire. 

19. Line up clamp K with clamp L and spacers M and N. Position 
clamp K so that the wire is moderately taut but not so tight 
as to cause the upper tubing sections to bow. This 
completes assembly of sections E through J. These may be 


set aside for later installation atop section B. 


NOTE: In the following steps the antenna will be assembled and 
raised to its full vertical height, after which the 30 meter 
tuning circuit will be installed. If the antenna is to be 
installed in an elevated position (rooftop, mast, tower, etc.) 
where it is unsafe or inconvenient to make in-place adjustments, 
the anterma may have to be installed in one piece, im which case 
it will probably be necessary to raise and lower it and its 
supporting structure a number of times to arrive at the "ideal" 
adjustment on all bands. If so, every precaution should be 
observed in order to avoid possible contact with power lines and 
to prevent structural failure that can cause injury to persons or 
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property. DO NOT USE U-BOLTS TO ATTACH THE TUBULAR MOUNTING POST 
(SECTION A) TO A MAST, TOWER OR VENT PIPE OR OTHER SUCH SUPPORT, 
FOR U-BOLTS WILL EVENTUALLY CUT INTO THE TUBING AND WEAKEN THE 
INSTALLATION. If, however, U-bolts must be used, place a larger- 
diameter metal tube or other suitable protective material around 
the mounting post tube. Similar precautions should be observed 
when using TV-style towers with Locking bolts. The Butternut 
Electronics roof mounting kit (model RMK-II) includes a 
protective sleeve for the mounting post tube, and this tube is 
also available separately as model MPS for non-permanent ground— 
level installations. 


28. Place the lower end of section B over the rod insulator of 
section A and line up the screw holes. Pass a #8 x2" bolt 
through the holes. Secure with a #8 split lockwasher = and 
hex nut. 


21. AVOID POWER LINES! Raise assembly E through J and slide the 
lower end of E into the slotted end of section B. Align the 
holes through the two tubes and fasten securely, using a #8 
x 1-172" bolt and hardware. 


fe. Locate tube O and 38 meter coil P (0 is the short tube with 
an insulator at one end). Note that the upper end of P is 
connected to a double clamp assembly that includes a ceramic 
Capacitor. Place a #1@ split lockwasher and a wing nut on 
the bolt through the lower (single) clamp attached to coil P 
and tighten just enough to hold the hardware in place. Place 
a #10 lock washer and hex nut on the bolt through the upper 
Clamp that is immediately conmmected to coil P and tighten 
just enough to hold the hardware in place. Locate the small 
"L"-shaped clamp shown in the drawing with OQ. Fasten this 
Ciamp to O by means of a #8 x 3/4" bolt, a split lockwasher 
and a hex nut. 


23. Pass the lower clamp of coil P over the insulator end of 
tube O and slide the coil downward along the tube until the 
upper edge of the upper clamp is flush with the end of the 
insulator. Position the upper clamp so that the entire 
upper assembly points in the same direction as the “L"- 
shaped clamp at the bottom of tube O. Tighten the upper 
clamp securely around the insulator and set the completed O—- 
P assembly aside. 


24. From the center of the center clamp of coil assembly C, 
measure downward to a point that is 13" (33 cm.) along the 
lower tube of section B. Mark this point and stretch the &@ 
meter (larger) coil until the lower edge of the bottom clamp 
is ever with the mark. Tighten the wing nut to secure the 
clamp at this point. 


25. From the center of the center clamp of coil assembly C 
measure upward to a point 9-3/8" (24 cm.) along the upper 


26. 


27. 


28. 


29. 


38. 


31. 


The 
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tube of section B. Mark this point and stretch the 48 meter 
(smaller) coil until the upper edge of the upper clamp is 
even with the mark. Tighten the wing nut to secure the 
Clamp at this point. 


Take up the assembled 3@ meter unit (sections O and P) and 
position the remaining upper clamp around tube E so that the 
i-bracket clamp from the lower end of 0 is even with the 
fourth turn (counting from the top down) on the 406 meter 
coil on the upper tube of section B. Use a split 
lockwasher and a hex nut to tighten this clamp around tube E 
a slight amount. 


Hook the i-bracket clamp from tube O around the fourth turn 
of the 40 meter coil and use small #8 hardware to tighten 
the clamp securely around the coil turn. Adjust the 
position of the larger clamp around tube E to avoid 
distorting the 4@ meter coil. Tighten this clamp securely. 


From the upper edge of the upper coil clamp on assembly P-O 
measure downward tc a point 9-7/8" (25 cm.) aiong the 
aluminum tube. Mark this point and stretch the 38 meter 
coil until the lower edge of the lower clamp is even with 
this mark. Tighten the wing nut to secure the clamp at this 
setting. This completes the preliminary adjustment of the 
8@, 48 and 30 meter coils. 


Install the 75-ohm matching line (R) on sections A and B as 
shown in the pictorial. Simply place the lugs over the ends 
of the #8 bolts at this time. The center conductor connects 
to section B, the braid to section A. 


Place #8 flat washers over the lugs and install impedance- 
matching/d.c. grounding coil @ as shown. Point 1 should go 
to section 8B, point 2&2 to section A, and point 3 to any 
ground rod or other earth connection. Secure the connection 
to sections A and B with fiat washers, lock washers and hex 
nuts. Radials or additional grounding may be attached to 
the connection on section A with the remaining #8 hardware. 


MAKE SURE THAT THE STATION EQUIPMENT IS CONNECTED TO A GOOD 
EARTH GROUND! DG NOT HANDLE CABLE CONNECTED TO STATION 
EQUIPMENT WITHOUT FIRST DISCONNECTING THE EGUIPMENT FROM THE 
POWER MAINS. YOU COULD BE ELECTROCUTED! 


Connect matching line R to any length of 58-53 ohm cecaxial 
cable. A PL-25& “barrel” connector (S) is provided. 


CHECKOUT AND ADJUSTMENT 


dimensions and coil settings given above should produce 


reasonably low VSWR readings over the entire 1%, Las “4 and 39 
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meter bands -and over at least 250 kHz of the 4@ meter band. 
Bandwidth on 80/75 meters should be at least 3@ kHz for VSWR of 
2:1 or less at the low end of the band and may be as much as 180 
kHz at the high end of the band, depending on the efficiency of 
the ground system used, greater bandwidth being associated with 
lossy ground systems. It should be remembered that on those 
bands where the physical height of a vertical antenna is less 
than a quarter wavelength, the earth (or the resonant radial 
system in above-ground installations) will have a gooc deal to do 
with VSWR and antenna tuning, bandwidth and overall per formance. 


Low VSWR by itself does not mean that a vertical antenna is 
operating efficiently, and'if low VSWR is obtained with no more 
than the usual "quick and dirty" ground cornmnection, it most 
likely means the opposite. In general, poor operation or 
improper tuning of vertical antennas can usually be attributed to 
inadequate (or even reactive) ground systems or to other vertical 
conductors in the vicinity of the antenna. For these reasons it 
is suggested that the antenna be Placed as much in the clear as 
possible and used with the best ground system that conditions 
permit. For a more complete discussion of the inter— 
relationships between vertical antenna efficiency, bandwidth, 
VSWR, etc., @ standard text such as the A.R.R.L. Antenna Book is 
recommended. See also the material included at the end of these 
instructions. 


For adjustment purposes a simple VSWR indicator may be used. More 
accurate " measurements may be made at the antenna (i.e., at the 
Junction of the 75-ohm matching line and the-~ main transmission 
line) than at the input end of the line, but the tuning 
conditions that exist at the transmitter will usually be of 
greater interest in that one’s Principal concern will be to 
couple power from the transmitter into the transmission line. 


Lis Determine the frequency at which VSWR is lowest on 80/75 
meters. The coil setting given earlier should produce 
resonance and lowest VSWR at app.‘oximately 3780 kHz. To 
raise the frequency of resonance and lowest VSWR, simply 
loosen the wing nut on the lower coil clamp of the lower (8@ 
meter) coil on section B and stretch the coil a bit more. 
To lower the frequency, compress this’) coil. A one-inch 
change in the setting of this coil will produce a frequency 
shift of approximately 125 kHz. Remember that the antenna 
tunes very sharply in this range and that high values of 
VSWR may be encountered only a few kHz either side of the 
lowest VSWR readings, so it would be well to take VSWR 
readings every 25 kHz or so to avoid “running past" the 
frequency of resonance and lowest VSWR. To minimize 
interference to other stations and to avoid erroneous 
readings use only .enough power to produce full-scale 
deflection of the meter in the "forward" or "r. f. out" 
position. Once the proper coil setting has been found for 
the desired band segment, coil @ at the base of the antenna 
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may be adjusted for even lower VSWR. If earth losses are 
moderate to high a good match may be possible if coil @ is 
left fully compressed; if earth losses are low (as with = an 
extensive radial system) coil @ may have to be stretched to 
twice its compressed length or more for a good match. In 
any case, a single setting for coil @ should suffice for 
operation over most of 88/75 meters provided the 88M coil 
is readjusted for each different band segment. 


Determine the frequency of minimum VSWR on 42 meters. The 
coil setting given earlier should produce resonance and 
lowest VSWR at approximately 7158 kHz. The 4@ meter VSWR 
and resonance curve may be shifted in the same manner as on 
80/75 meters by changing the setting of the upper coil clamp 
on section 8B. On this band the setting is much less 
critical, and a one-inch change in the Clamp setting will 
shift the VSWR curve approximately 8@ kHz. Be sure to 
loosen the clamp around tube E that supports the 23208 meter 
assembly and to reposition it as needed to avoid distorting 
the 480 meter coil. 


Check VSWR on 20 meters. Tuning is quite broad on this band 
because the antenna is physically much taller than a quarter 
wavelength. To raise the frequency of lowest VSWR, 
reposition the 30 meter assembly so that the L-clamp can be 
replaced on the next—-lower turn of the 40 meter cail (refer 
to step 27 in the assembly instructions). Alternatively, to 
lower the frequency of lowest SWR, reconnect the L—-clamp to 
the next—-higher turn of the 4@ meter coil. In some cases, 
moving the tap point a full turn up or down may cause more 
of a frequency shift than is desired, in which case the 
entire 38 meter assembly may be rotated around tube E to 
permit adjustments of less than one full turn. 


Check VSWR on 15 meters. The VSWR curve may be shifted 
upward or downward by changing the length of the stranded 
wire between clamps L and K. To raise the frequency, simply 
shorten the wire by wrapping a longer "tail" back on itself 
and sliding the lower clamp upward to maintain tension. To 
lower frequency, feed more of the "tail" back through the 
hole in the insulator to increase the length of the wire 
between clamps L and K. A change of 2 inches (5 cm.) will 
shift the VSWR curve approximately 300 kHz. 


Check VSWR on 12 meters. To raise the resonant frequency 
loosen the small hose clamp over the slotted end of tube I 
and slide tube J farther into tube I; to lower the 
frequency, slide tube J farther out of tube I and retighten 
the hose clamp. A length change of 3 inches should move the 
VSWR curve approximately 200 kHz. 


Check VSWR on 32 meters. To raise frequency, loosen the 
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wing nut on the bottom coil clamp of coil P, stretch the 
coil and retighten the wing Vfut. To lower frequency, 
compress the coil. A change of only 1/4" will shift the 
VSWR curve approximately 100 kHz. Large changes in the 
setting of coil P may affect 2@ and 40 meter tuning, in 
which case it may be necessary to repeat steps 2 and 3. In 
general, the point at which the 38 meter coil taps on to the 
40 meter coil will be the major factor in 22 meter tuning. 


Adjustments for 48, 38, 28, 15 and 18 meters should have 
little or no effect on the previous adjustments for 80/75 
meters, but a final VSWR check for this band should be made 
as in step i above. 


In above-ground installations it will usually be found that 


resonance and lowest VSWR occur at slightly higher 
frequencies on all bands compared toa ground-level 
installations. Ther ter length 
adjustment i he mea ing antenna resonance, it is 
recommeded that the lengt = he anded-wire between 
lamps and K be increased approximately 3 inches -=) Cm. ) 
and = be be extended approximately 6 inche m 


beyond the original dimensions given if an above-ground 
Brnenetrseren eta ctrrenn (ate the=eare merely recommenced” 
re ettings, for it is impossible to indicate 
Sonrrasras ame PO wi produce resonance or lowes WR 
at a given frequency in all installations. 


the preceding steps it has been assumed that the antenna has 


been installed in a more or less clear spot away from other 
vertical conductors such as TV antenna feedlines, towers) and 
masts, and that a minimal ground system (or a system of resonant 
radials in the case of above-ground installations) has been 
installed. If these fairly basic conditions have not been met it 
is likely that resonance and low—-VSWR will be impossible cn some 
or even all bands. One should bear in mind that VSWR, even with 
a resonant antenna, will depend in large measure on local ground 
conductivity, height above ground in the case of an elevated 
antenna, the extent of the radial, counterpoise or other ground 
system used, and on other factors over which the operator may 
have little or no control. Fortunately, the evils of VSWR 
greater than unity have been qrossly exaggerated in recent 
decades, and the only practical difference between a VSWR of 
unity and one of, say, 3:1 in the average case lies in the 
reluctance of modern equipment to deliver full power into lines 
operating at the higher VSWR without the help of a transmatch or 
other outboard matching device. Transmitters having so-called 
broadband solid-state output circuits (no tuning or loading 
controls) may be especially troublesome in this regard, whereas 


the 


older vacuum tube pi-network transmitters can usually be 


adjusted for maximum output over a tuning range where the VSWR 
does not exceed 2:1. 
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THEORY OF OPERATION 


The HF6V operates as a slightly extended Quarter—-wave radiator on 
15 meters, a quarter-wave stub decoupler providing Practically 
lossless isolation of the upper half of the antermna on that band. 
On 28 meters the entire radiator operates as a 2/8-wave vertical 
with much higher radiation resistance and VSWR bandwidth than 
conventional or "trapped" antennas having a physical height of 
one quarter wave or less. Dn i@ meters the HFSV becomes a 3/4- 
wave radiator with considerably greater radiation resistance and 
efficiency than quarter-wave trapped types. On 40 and 980/75 
meters the L-C circuits that provided the inductive reactance for 
resonance on those bands also provide the capacitive reactance 
required for resonance on 20 meters. On 32 meters, where the 
height of the HF6V is slightly ocreater than a quarter wavelength, 
an additional L-C series circuit effectively "shorts out" a 
portion of the 40 meter inductor to »sarovide an additional 
resonance. In order to minimize conductor and IfR lesses on 82 
and 48 meters where the antenna is physically shorter than a 
Quarter wavelength and thus operates with lower values of 
radiation resistance, large-diameter seif-supporting inductors 


and low-loss ceramic capacitors are employed. Because the e223 
meter radiation resistance will be several times as great-as that 
of conventional vertical antennas, an electrical quarter— 


wavelength section of 75-ohm cable is used as a "geometric mean" 
transformer to match the 18@-odd chms of feedpoint impedance on 
that band to a S@-ohm main transmission line of any convenient 
length. 


ELECTRICAL AND MECHANICAL SPECIFICATIONS 


Shipping weight: ic ibs/5.4 kg. 

Height (adjustable): 26 ft./7.8 m. 

Feedpoint impedance: nominal S@ ohms with included matching 
section 

VSWR at resonance: 1.5:1 or less all bands 

Bandwidth for VSWR of 2:1 or less: entire 12, ete 20, 32 meter 
bands; 250-300 kHz 48 meters, 32-90 kHz 30/75 meters 

Power rating: @KW PEP/1 KW c.w. 8@/75, 40, 22, 15, 18 meters; 5a 
watts PEP/ 300 watts c.w. 30 meters 

Wind loading area: 1.5 sq. ft./.15 sq. m. 


GUY ING 


The HF6V is designed to survive winds of up to 8@ mp.h./125 
k.p.h. without guying in the absence of ice leading or heavy 
precipitation, but over a period of time it is to be expected 
that frequent or even constant flexing or vibration will reduce 
the chances for survival in winds that would not damage a newly- 
installed antenna. Therefore, in areas of frequent or heavy 
winds a set of short non-conductive guys should be used to reduce 
the stresses that wind loadins will impart to the lower sections 
of the antenna. In this connection, it should be noted that 
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light nylon twine is totally unsuitable as gquying material 
ecause it has too much stretch per unit length, although the 
heavier sizes of nylon rope (or even sash cord) may be suitable 
if used in short runs. Polyethylene rope may be used, but because 
some grades tend to deteriorate fairly rapidly, periodic 
inspections should be made. A single set of guys placed just 
above the 30 meter circuit will contribute greatly to the 
stability and the longevity of the antenna, provided that the 
guys retain a slight amount of slack and do not come off at tao 
steep an angle. At angles of less than 45° the guys begin to 
exert a downward compressive force on the structure that can be 
more of a threat to survival than lateral wind loading on ar 
unguyed structure. Under no circumstances should guys be placed 
higher than one-third of the way up the antenna. The upper two- 
thirds of the HF6V has littie more than its own weight to 
support, so these sections may be allowed to bend with the wind 
with no serious risk of damage. It is the lower third of the 
antenna that must support both the weight of the upper sections 
and the wind loading on them and are thus more likely to receive 
damage in severe winds. 


NOTE: A small packet of anti-seize/anti-cxide compound <"Butter— 
It?s-Not"TM) will be found inside mounting post A. This compound 

should be applied lightly to each tubing joint and to the inside 

of all clamps that must make good electrical centact with the 

tubing sections. 


A small roll of weatherproof sealing tape ("Konnektor—Kote"!M) is 
also provided. This may be used to seal the outside of the r.f. 
commectors that join the 75-ohm matching line (RI to the main 
transmission line for the antenna. 
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3 serge gg BUTTERNUT ELE FRONICS COMPANY ' 
epee Sees FEI 4s EAST naenet STREET 
ee LOCKHART, TEXAS 76644 
(5te) SSG-7117 


MODIFICATIONS: MOGELS HFEV/HFEV—-xX--—MARCH 1966 


Because of size restrictions for shipments to APG, FPO and other 
Ff 8r-ergn addresses the “stangard“ version of the HF6V is 
“discontinued effective t March t9&8. After that cate oniy the. 
RFEV-X model with be produced. There is no electrical cifference 
between the “oid" HFE6EV and the “new HFEV-X, > and the suite reason 
for the above change is to aliow a shorter shipping container to 
de used in arder ta conply with parcel post reguiations. 


SPECIFIC MODIFICATIONS «(SEE P. LSS PARTS AND PICTORIAL FPAGEY—— 
DISREGARD THOSE PARTS GF THE HFEV INSTRUCTIGNS RELATING TO TUBING 
SIZE AND LENGTH. 


Se the iawer section af tube B has been shortened fo packing 
i Me? .2eEnQth OF I—t/4 GO. - 


(oe ng nas bee 


ower end oF this tube may then oe attached ta the 


insuiatar an section @ acco radinog to the instructions. 


&. the uoper end af section &B 
is atsa provided. 
Sttsciss ts. i iass-epoxy insutator rod at winks to 
the upser end of section # dif = ~ 
ectian A in that the bait inhale ounting tube A and it 
insuiator is ionger provide room = 
and the coaxiai feeciine. no eres tne two: 
NN  nneeeeteteeesieesniiseniontioniatinatins 
ise Tubing sections E& through J are 3 ft. tong, ang an 
additionai length of t-inch cdianeter tubing (Ei) is 
supplied. Fe telescopes over the smaititer diameter tube 
extending From the upper end of tube €1 and is fastened to 
it by means of a #8 x 1-i/vs inch boit, iockwasher and hex 
nut. 
4. Ciamp t stouwid be attachec aiang tube I so that the tower 


end he the wire coming down fran cianmp t is approximateiy it 


feet imch (3.45 meters? above the antenna’ feedpoint. 
This venath is aisorthat of the braiced wire in mast 


abpove— 
ground installations. Pilacenent of cianp t atang tube i is 
NOCenacsteLts oa. See the instructians for adyustorent of the 


twisted-wire stub for 15 meter resonance. 


Additional nardware is inciucec as neeced. 
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BUTTERNUT ELECTRONICS ComPany 
ge caiay 465 ERAST MGRKET STREET 
LOCKHART, TEKAS 78644 
Risers Gpeysh—y-adsi re 


MODIFICATIONS: MOGELS HFEV/HFEV—-—X-—-MARCH 1966 


Because of size restrictions for shipments ta APG, FeO and other 
Fereran addresses the “standeara™ version of the HFéYv is 
discantinued effective 1 March iG9é&é. After that date aniy the 
RFEV-K model witi be sroduced. There is no etectricai difference 
dSetween the “oid HFEV and the “news HFEV-X, and the sute reason 
for the above change i5 to aliow a shorter shipping container toa 
be used in order ta comply with oarcei post reguiatioans. 


SPECIFIC MODIFICATIONS «(SEE P. 1 PEs PARTS AND PICTORIAL PAGEX—— 
DISREGARD THOSE PARTS GF THE HFEV INSTRUCTIGNS RELATING TO TUBING 
STZE AND LENSTH. 


NG The iower section of tube B has been snortened for packing 
and Ane o=r ncn I 7t cats enath: of Oi-1/ 410. Di tubing has been 
praoviced for attacnhenent to the lower enc af tube #. This 
section is stioattedc at one end and 4a nose cianp thas been 
provided to noid thes section in piace. Position it se that 
the distance Frem the tawer end of this tube to the enc oF 
tute B is 4.@ ft. SSH eh SF) TERS 25 ana tighten the hose cians. 
The tower end of this tube may then oe attachea ta the 
insulator an section G@ according to the instructions. 


je An additional extension tube for the upper end af section B 
Is aiso provided. Tnis tube is G6 inches/9i.44 cm. tong and 
attaches to the giass-epoxy insutator rod at the too af 
section &. NOTE < the upper end of section #& differs fram 
section A in that the soit through mounting tube A ana its 
gilass-epuxy insuiator is ionger ta provide room for radiais 
and the coaxiai feeciine. Da not canfuse the two? 


ar MGs eset cons ser) | LiIrounit ss atten oo Tt. iong, and an 
additionai length of i-inch cdGianeter tubding (Fis is 
supplied. Ee telescopes over the smatier diameter tute 
extending from the upper end of tube €i and is fastened to 
it by means of a #6 x 1-i/4 inch doit, tfockwasher and nex 
nut. 

4. Cianp t shouwid be attachec ataong tube $f so that the tower 


end of the wire coming down from cianp t Is approximateiy iti 
feet 3 inches (3.43 meters? above the antenna feedpoint. 
This tength is aiso that of the bSraidced wire in most abdove— 
ground installations. Piacenent of cianp t ataong tube i is 
HOt hott £ eho See the instructions for adyustorent of the 
twisted-wire stub for 15 meter resonance. 


Additional hNardware is inciucdec as neececd. 
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BUTTERNUT ELECTRONICS CO. 


405 E. Market Street Lockhart, Texas 78644 Phone: (512) 398-7117 
MODEL HF6EV 


ASSEMBLY AND INSTALLATION INSTRUCTIONS 


Copyright 1986 Butternut Electronics Co. 


PLEASE READ ALL INSTRUCTIONS THOROUGHLY BEFORE PROCEEDING TO 
ASSEMBLY. DURING ASSEMBLY AND INSTALLATION TAKE EXTREME CARE TO 
AVOID CONTACTING POWER LINES WITH ANY PART OF THE ANTENNA OR 
OTHER CONDUCTORS. 


DO NOT INSTALL THE ANTENNA IN ANY PLACE WHERE ANY PART OF IT CAN 
COME INTO CONTACT WITH POWER LINES IN THE EVENT OF STRUCTURAL 
FAILURE OF ANY PART OF THE INSTALLATION OR IN THE COURSE OF 
NORMAL FLEXING AFTER INSTALLATION, FOR SUCH CONTACT CAN RESULT IN 
DAMAGE TO PROPERTY, BODILY INJURY OR EVEN DEATH! 


IN NO CASE SHOULD THE ANTENNA BE INSTALLED IN ANY PLACE WHERE 
STRUCTURAL FAILURE OF ANY PART OF THE ANTENNA OR ITS SUPPORTING 
SYSTEM CAN ENDANGER PERSONS OR PROPERTY. 


CAUTION! A GROUNDED ANTENNA WILL BE AT D.C. GROUND POTENTIAL! TO 
AVOID THE DANGER OF SHOCK CONNECT ALL STATION EQUIPMENT TO A GOOD 
EARTH GROUND. IT IS ALSO RECOMMENDED THAT ALL STATION EQUIPMENT 
BE DISCONNECTED FROM THE POWER MAINS BEFORE CONNECTING THE 
FEEDLINE TO THE ANTENNA. PLEASE CONSULT THE A.R.R.L HANDBOOK OR 
OTHER REFERENCE MANUALS FOR ADDITIONAL SAFETY PROCEDURES WHEN 
WORKING WITH ELECTRICAL EQUIPMENT. 


Tools required for assembly: standard blade screwdriver, pliers, 
knife. A set of nutdrivers will be useful. 


REFER TO THE APPROPRIATE DRAWINGS AND DIAGRAMS AND PROCEED AS 
FOLLOWS: 


i. Check to be sure that all parts are present (see parts 
pictorial page). 


2. If the antenna is to be installed at ground level, plant 
mounting post A in a hole approximately e1 inches (S55 cm. ) 
deep so that the upper end of the fiber glass insulator rod 


is approximately 5 inches (12 cm.) above ground level. Pack 
earth tightly around the mounting post so that it will 
remain vertical. Concrete may be used in areas of high 


winds for greater strength, in which case the post may be 
twisted slightly during setting for easy removal later. The 
mounting post tube should be protected against corrosion if 
it is to be placed in concrete or in damp, acidic or 
alkaline soil. Asphalt roofing compound, polyurethane 
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varnish or any other sealant that protects against moisture may 
be used. No such protection is required for above-ground and 
most ground-level installations. NOTE: Hammering the mount ing 
post into the earth may cause the insulator rod to splinter. if 
the post must be hammered into the earth, protect the end of the 
rod with a block of wood. If a permanent installation is not 
desired, a steel or other metallic tube having an inner diameter 
Slightly larger than the outer diameter of section A (1-1/8 
inches) may be used, and section A may be inserted into this 
cuter tube for later removal. If the antenna is to be installed 
in an elevated position rather than at ground level, please refer 
to the note following step 19 below and to the separate roof 
mounting kit/radial information. 


x Prepare the impedance matching/d.c. grounding coil (@) as 
shown in the pictorial. 


4. Locate section B. This consists of two aluminum tubes, a 
long and a short one, joined by an insulating rod. The 
longer tube will later be mounted on the rod insulator at 
the top of section A. It is recommended that all subsequent 
steps involving section B be done indoors or in an area 
where dropped hardware may Pasily be recovered. 


Js Locate the 8@-4@ meter coil assembly (C) and slide the 
Clamp at the outer end of the larger coil over the short 
tubing end of section B, lowering the entire coil assembly 
until the middle clamp can be positioned around the fiber 
Qiass insulating rod. The middie clamp may have toa be 
pulled open slightly to pass over the tubing and the bolt 
that goes through the upper tube and the insulator rod. 
Position the center coil clamp around the insulator rod so 
that the distance from the clamp to the end of either piece 
of tubing is approximately equal, and pass a #12 x 1" bolt 
through the holes of the center coil clamp as shown in the 
drawing immediately below. The outer tab of this clamp may 
be bent back slightly to provide clearance for the bolt, and 
it may be bent back into place after final assembly. Fasten 
the center coil clamp firmly in place using ai split 
lockwasher and a wing nut. Repeat the procedure for the two 
remaining coil clamps, tightening the wing nuts only enough 
to hold the hardware in place. Coil adjustments will be made 


later. 
ik WING NUT 


LOCK WASHER 


COIL CLAMP DETAIL 
6. Locate the 80-40 meter capacitors (installed on a flat strip 
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with a holte betow the Single capacitor. tnstait the 
shorter end oaf bracket (D) on this Capacitor, USInNGg-a #6 
machine screw and lockwasher (see Pictorial). 


Line up the hole in (BD) with the threaceo end of the tong 
#1@ balt protruding from the tab of the center cori clamo. 
Make sure that the long end of assembly (DBD) runs alongside 


the larger (&@ meter) cail af assembly (tC). Fasten ()) to 
the tab of the center coil Clamp, using a flat washer, a 
split lockwasher and a #1@ hex nut. Finally, Fasten the 


small tab ends of assembly (D) tirmiy against the upper and 
lower tubes of (B) by means of the two large non-adyjustable 
compression cilanps. these clamps use a #& x 1" boit. a 
split lockwasher and a hex nut. If a flat biade screwdriver 
is)6©uused to tischten the clamps do not grasp the work 
immediately opposite the biade in order to avold ingury if 
the blade slips. ; 


Locate tubing sections E,’ F, G, H, I and J as well as clamp 
and spacer assemblies M and N. Please note that as tubes 
are assembled the unslotted end of each tube will be 
pointing downward and the slotted ends will be pointing 
upward. Slide M over tube H and use the attached hardware 
to secure M at the approximate center of tube H; slide 
assembly N to the approximate center of tube G and secure 
with the attached hardware. 


IN THE FOLLOWING STEPS TUBES E THROUGH I WILL BE FASTENED 
TOGETHER BY MEANS OF #8 HARDWARE (BOLT, SPLIT LOCKWASHER AND HEX 


NUT). 


AN 11/32" NUTDRIVER WOULD BE USEFUL BUT NOT NECESSARY. IF 


A FLAT BLADE SCREWDRIVER IS USED DO NOT HOLD THE WORK OPPOSITE TO 
THE BLADE IN ORDER TO AVOID POSSIBLE INJURY. 


9. 


1. 


6 Ue Ge 


12. 


13. 


Insert the unslotted end of tube F into the slotted end of 
tube €E, align the four holes, and pass a #8 x 1-1/4" bolt 
through both tubes. Place a split lockwasher and a hex nut 
on the threaded end of the bolt and tighten snugly. 


Insert the unslotted end of tube G into the slotted end of 
tube F and proceed as in step 9, using a #8 x 1-1/4" bolt 
and hardware. 


Insert the unslotted end of tube H into the slotted end of 
tube G and proceed as before, using a #8 x 1" bolt = and 
hardware. 


Insert tube I into tube H and proceed as before, using a #8 
x 1" bolt and hardware. 


Place the small gear-driven hose clamp over the slotted end 
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of tube I and tighten only enough to hold the hose clamp in 
place. 


14. Slide the uncapped end of tube J into the slotted end of 
tube I until only 25 inches (63.5 cm.) extends from the end 
of tube I. Tighten the hose clamp snugly. . 


15. Locate clamp L and the attached length of stranded wire. 
Position clamp L around tube I so that its upper edge is 
approximately 8.5" (21.5 cm.) from the upper end of tube I. 
Pass a #8 x 3/4" bolt through the clamp holes and secure 
firmly with a split lockwasher and a hex nut. 


16. Locate clamp K and position it around tube F. Pass a #8 x 
3/4" bolt through the clamp holes. Finger tighten, using a 
split lockwasher and a hex nut. The plastic insulator strip 
should point upward. 


17. Measure from the rivet of clamp L to a point that is 11 ft. 
3 inches (3.43 m.) along the stranded wire. Mark this point 
for future reference. 


18 Pass the free end of the stranded wire from 
clamp L downward through the small holes 
in spacers M and N as shown in the 
illustration to the right. M and N may be 
turned on their tubes so that they line up BOER 
with clamp L. Loop the end of the wire 
through the hole in the plastic insulator of 
clamp K and slide clamp K along tube F- until 
the mark on the wire appears at the small 


hole in the insulator. Wind the wire back on 
itself above the insulator to keep the excess 


out of the way. Do not cut off the excess 
wire. 

19. Line up clamp K with clamp L and spacers M and N. Position 
Clamp K so that the wire is moderately taut but not so tight 
as to cause the upper tubing sections to bow. This 
completes assembly of sections E through J. These may be 


set aside for later installation atop section B. 


NOTE: In_ the following steps the antenna will be assembled and 
raised to its full vertical height, after which the 30 meter 
tuning circuit will be installed. If the antenna is to be 
installed in an elevated position (rooftop, mast, tower, etc.) 
where it is unsafe or inconvenient to make in-place adjustments, 
the anterma may have to be installed in one piece, in which case 
it will probably be necessary to raise and lower it and its 
supporting structure a number of times to arrive at the "ideal" 
adjustment on all bands. If so, every precaution should be 
observed in order to avoid possible contact with power lines and 
to prevent structural failure that can cause injury to persons or 


a 


lv 


Hele — 
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Property. DO NOT USE U-BOLTS TO ATTACH THE TUBULAR MOUNTING POST 
(SECTION A) TO A MAST, TOWER OR VENT PIPE OR OTHER SUCH SUPPORT, 
FOR U-BOLTS WILL EVENTUALLY CUT INTO THE TUBING AND WEAKEN THE 
INSTALLATION. If, however, U-bolts must be used, place a larger- 
diameter metal tube or other suitable protective material around 
the mounting post tube. Similar precautions should be observed 
when using TV-style towers with locking bolts. The Butternut 
Electronics roof mounting kit (model RMK-II) includes a 
protective sleeve for the mounting post tube, and this tube is 
also available separately as model MPS for non-permanent ground-— 
level installations. 


20. Place the lower end of section B over the rod insulator of 
section A and line up the screw holes. Pass a #8 x2" bolt 
through the holes. Secure with a #8 split lockwasher = and 
hex nut. 


21. AVOID POWER LINES! Raise assembly E through J and slide the 
lower end of E into the slotted end of section B. Align the 
holes through the two tubes and fasten securely, using a #8 
x 1-1/2" bolt and hardware. 


ee. Locate tube O and 38 meter coil P (0 is the short tube with 
an insulator at one end). Note that the upper end of P is 
connected to a double clamp assembly that includes a ceramic 
capacitor. Place a #1@ split lockwasher and a wing nut on 
the bolt through the lower (single) clamp attached to coil P 
and tighten just enough to hold the hardware in place. Place 
a #18 lock washer and hex nut on the bolt through the upper 
clamp that is immediately connected to coil P and tighten 
just enough to hold the hardware in place. Locate the small 
“L"-shaped clamp shown in the drawing with Q. Fasten this 
Clamp to O by means of a #8 x 3/4" bolt, a split lockwasher 
and a hex nut. 


23. Pass the lower clamp of coil P over the insulator end of 
tube O and slide the coil downward along the tube until the 
upper edge of the upper clamp is flush with the end of the 
insulator. Position the upper clamp so that the entire 
upper assembly points in the same direction as the "“L"- 
shaped clamp at the bottom of tube O. Tighten the upper 
clamp securely around the insulator and set the completed O—- 
P assembly aside. 

> 

24. From the center of the center clamp of coil assembly C, 

measure downward to a point that is 13" (33 cm.) along the 
lower tube of section B. Mark this point and stretch the 8@ 
meter (larger) coil until the lower edge of the bottom clamp 
is even with the mark, Tighten the wing nut to secure the 
clamp at this point. 


25. From the center of the center clamp of coil assembly C 


measure upward to a point 9-3/8" (24 cm.) along the upper 
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tube of section B. Mark this point and stretch the 40 meter 
(smaller) coil until the upper edge of the upper clamp is 
even with the mark. Tighten the wing nut to secure the 
Clamp at this point. 5 


—26. Take up the assembled 30 meter unit (sections O and P) = and 
position the remaining upper clamp around tube E so that the 
L-bracket clamp from the lower end of 0 is even with the 
fourth turn (counting from the top down) on the 48 meter 
coil on the upper tube of section B. Use a split 
lockwasher and a hex nut to tighten this clamp around tube E 
a slight amount. 


27. Hook the L-bracket clamp from tube O around the fourth turn 
of the 40 meter coil and use small #8 hardware to tighten 
the clamp securely around the coil turn. Adjust the 
position of the larger clamp around tube E to avoid 
distorting the 4@ meter coil. Tighten this clamp securely. 


“2a. From. the upper edge of the upper coil clamp on assembly P-O 
measure downward tao a point 9-7/8" (25 cm.) along the 
aluminum tube. Mark this point and stretch the 38 meter 
coil until the lower edge of the lower clamp is even with 
this mark. Tighten the wing nut to secure the clamp at this 
setting. This completes the preliminary adjustment of the 
80, 48 and 30 meter coils. 


roa J Install the 75-ohm matching line (R) on sections AR and B as 
shown in the pictorial. Simply place the lugs over the ends 
of the #8 bolts at this time. The center conductor connects 
to section B, the braid to section A. 


38. Place #8 flat washers over the lugs and install impedance- 
matching/d.c. grounding coil @ as shown. Point 1 should go 
to section 8B, point 2 to section A, and point 3 to. ary 
ground rod or other earth connection. Secure the connection 
to sections A and B with fiat washers, lock washers and hex 
nuts. Radials or additional grounding may be attached to 
the connection on section A with the remaining #8 hardware. 


31. MAKE SURE THAT THE STATION EQUIPMENT IS CONNECTED TO A GOOD 
EARTH GROUND! DO NOT HANDLE CABLE CONNECTED TO STATION 
EGUIPMENT WITHOUT FIRST DISCONNECTING THE EQUIPMENT FROM THE 
POWER MAINS. YOU COULD BE ELECTROCUTED! 


Connect matching Line R to any length of S@-S3 ohm ceaxial 
cable. A PL-25& "barrel" connector (S) is provided. 
CHECKOUT AND ADJUSTMENT 


The dimensions and coil settings given abave should = produce 
reasonably low VSWR readings over the entire 14%, iS, 2a and 308 
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meter bands and over at least 252 kHz of the 4@ meter i band. 
Bandwidth on 88/75 meters should be at least 348 kHz for VSWR of 
2:1 or less at the low end of the band and may be as much as 100 
kHz at the high end of the band, depending on the efficiency of 
the ground system used, greater bandwidth being associated with 
lossy ground systems. It should be remembered that on those 
bands where the physical height of a vertical antermma is less 
than a quarter wavelength, the earth (or the resonant radial 
system in above-ground installations) will have a good deal to do 
with VSWR and antenna tuning, bandwidth and overall performance. 


Low VSWR by itself does not mean that a vertical antenna is 
operating efficiently, and if low VSWR is obtained with no more 
than the usual “quick and dirty" ground connection, it most 
likely means the opposite. In general, poor operation or 
improper tuning of vertical antennas can usually be attributed to 
inadequate (or even reactive) ground systems or to other vertical 
conductors in the vicinity of the antenna. For these reasons it 
is suggested that the antenna be placed as much in the clear as 
possible and used with the best ground system that conditions 
permit. For a more complete discussion of the inter— 
relationships between vertical antenna efficiency, bandwidth, 
VSWR, etc., a standard text such as the A.R.R.L. Antenna Book is 
recommended. See also the material included at the end of these 
instructions. 


For adjustment purposes a simple VSWR indicator may be used. More 
accurate " measurements may be made at the antenna (i.e., at the 
junction of the 75-ohm matching line and the- main transmission 
line) than at the input end of the line, but the tuning 
conditions that exist at the transmitter will usually be of 
greater interest in that one’s principal concerm will be to 
couple power from the transmitter into the transmission line. 


i. Determine the frequency at which VSWR is lowest on 88/75 
meters. The coil setting given earlier should produce 
resonance and lowest VSWR at approximately 3780 kHz. To 
raise the frequency of resonance and lowest VSWR, simply 
loosen the wing nut on the lower coil clamp of the lower (8@ 
meter) coil on section B and stretch the coil a bit more. 
To lower the frequency, compress this coil. A one-inch 
change in the setting of this coil will produce a frequency 
shift of approximately 125 kHz. Remember that the antenna 
tunes very sharply in this range and that high values of 
VSWR may be encountered only a few kHz either side of the 
lowest VSWR readings, so it would be well to take VSWR 
readings every 25 kHz or so to avoid “rurnming past" the 
frequency of resonance and lowest VSWR. To minimize 
interference to other stations and to avoid erroneous 
readings use only enough power to produce full-scale 
deflection of the meter in the "forward" or “r.f. out" 
position. Once the proper coil setting has been found for 
the desired band segment, coil @ at the base of the antenna 
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may be adjusted for even lower VSWR. If earth losses are 
moderate to high a good match may be possible if coil @ is 
left fully compressed; if earth losses are low (as with an 
extensive radial system) coil @ may have to be stretched ta 
twice its compressed length or more for a good match. In 
any case, a single setting for coil ® should suffice for 
operation over most of 88/75 meters provided the 88 M coil 
is readjusted for each different band segment. 


Determine the frequency of minimum VSWR on 48 meters. The 
coil setting given earlier should produce resonance and 
lowest VSWR at approximately 7158 kHz. The 4@ meter VSWR 
and resonance curve may be shifted in the same marnmer as on 
80/75 meters by changing the setting of the upper coil clamp 
on section B68. On this band the setting is much less 
critical, and a one-inch change in the clamp setting will 
shift the VSWR curve approximately 8@ kHz. Be sure to 
loosen the clamp around tube E that supports the 38 meter 
assembly and to reposition it as needed to avoid distorting 
the 4@ meter coil. 


Check VSWR on 28 meters. Tuning is quite broad on this band 
because the antenna is physically much taller than a quarter 
wavelength. To raise the frequency of lowest VSWR, 
reposition the 3@ meter assembly so that the L-clamp can be 
replaced on the next-lower turn of the 4@ meter coil (refer 
to step 27 in the assembly instructions). Alternatively, to 
lower the frequency of lowest SWR, reconnect the L-clamp to 
the next—-higher turn of the 4@ meter coil. In some cases, 
moving the tap point a full turn up or down may cause more 
of a frequency shift than is desired, in which case the 
entire 328 meter assembly may be rotated around tube E toa 
permit adjustments of less than one full turn. 


Check VSWR on 15 meters. The VSWR curve may be shifted 
upward or downward by changing the length of the stranded 
wire between clamps L and K. To raise the frequency, simply 
shorten the wire by wrapping a longer “tail" back on itseif 
and sliding the lower clamp upward to maintain tension. To 
lower frequency, feed more of the “tail" back through the 
hole in the insulator to increase the length of the wire 
between ciamps L and K. A change of 2 inches (5 cm.) wiil 
shift the VSWR curve approximately 390 kHz. 


Check VSWR on 12 meters. To raise the resonant frequency 
loosen the small hose clamp over the slotted end of tube I 
and slide tube J farther into tube I; to lower the 
frequency, slide tube J farther out of tube I and retighten 
the hose clamp. A length change of 3 inches should move the 
VSWR curve approximately 2@@ kHz. 


Check VSWR on 38 meters. To raise frequency, loosen the 
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wing nut on the bottom coil clamp of coil P, stretch the 
coil and retighten the wing nut. To lower frequency, 
compress the coil. A change of only 1/4" will shift the 
VSWR curve approximately 1080 kHz. Large changes in the 
setting of coil P may affect 2@ and 4@ meter tuning, in 
which case it may be necessary to repeat steps 2 and 3. In 
general, the point at which the 3@ meter coil taps on to the 
40 meter coil will be the major factor in 28 meter tuning. 


re Adjustments for 42, 38, 22, 15 and 18 meters should have 
little or no effect on the previous adjustments for 88/75 
meters, but a final VSWR check for this band should be made 
as in step 1 above. 


8. In above-ground installations it will usually be found that 
resonance and lowest VSWR occur at slightly higher 
frequencies on all bands compared to ground-level 


installations. Therefore, on 15 and 1@ meters, where length 
adjustment is the means of setting antenna resonance, it is 
recommeded that the length of the stranded-wire between 
clamps L and K be increased approximately 3 inches (7.5 cm.) 
and that tube J be extended approximately 6 inches (15 cm.) 
beyond the original dimensions given if an above-ground 
installation is contemplated. These are merely recommended 
preliminary settings, for it is impossible to indicate 
precise settings that will produce resonance or lowest VSWR 
at a given frequency in all installations. 


In the preceding steps it has been assumed that the antenna has 
been installed in a more or less clear spot away from other 
vertical conductors such as TV antenna feedlines, towers and 
masts, and that a minimal ground system (or a system of resonant 
radials in the case of above-ground installations) has been 
installed. If these fairly basic conditions have not been met it 
is likely that resonance and low-VSWR will be impossible on some 
or even all bands. One should bear in mind that VSWR, even with 
a resonant antenna, will depend in large measure on local ground 
conductivity, height above ground in the case of an elevated 
antenna, the extent of the radial, counterpoise or other ground 
system used, and on other factors over which the operator may 
have Little or no control. Fortunately, the evils of VSWR 
greater than unity have been grossly exaggerated in recent 
decades, and the only practical difference between a VSWR of 
unity and one of, say, 3:1 in the average case lies in the 
reluctance of modern equipment to deliver full power into lines 
operating at the higher VSWR without the help of a transmatch or 
other outboard matching device. Transmitters having so-called 
broadband solid-state output circuits (mo tuning or loading 
controls) may be especially troublesome in this regard, whereas 
the older vacuum tube pi-network transmitters can usually be 
adjusted for maximum output over a tuning range where the VSWR 
does not exceed 2:1. 
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THEORY OF OPERATION 


The HF6V operates as a slightly extended quarter-wave radiator on 
iS meters, &@ quarter-wave stub decoupler providing Practically 
lossless isolation of the upper half of the anterma on that band. 
On 2@ meters the entire radiator operates as a 2/8-wave vertical 
with much higher radiation resistance and VSWR bandwidth than 
conventional or "trapped" antennas having a physical height of 
one quarter wave or less. Br i@ meters the HFS&V becomes a 3/4- 
wave radiator with considerably creater radiation resistance and 
efficiency than quarter-wave trapped types. Or 4@ and 88/75 
meters the L-C circuits that provided the inductive reactance for 
resonance on those bands alsa provide the capacitive reactance 
required for resonance on 2@ meters. On 3% meters, where the 
height of the HF6V is slightly oreater than a quarter wavelergth, 
an additional L-C series circuit effectively "shorts out" a 
portion of the 40 meter inductor to asrovide an additional 
resonance. In order to minimize conductor and I2R losses on a2 
and 4@ meters where the antenna is physically shorter than a 
Quarter wavelength and thus operates with lower values of 
radiation resistance, large-diameter self-supporting inductors 


and low-loss ceramic capacitors are employed. Because the 23 
meter radiation resistance will be several times as great as that 
of conventional vertical antennas, am electrical quarter-— 


wavelength section of 75-ohm cable is used as a “geometric mean” 
transformer to match the 18@-odd chms of Feedpoint impedance on 
that band to a S@-ohm main transmission line of any convenient 
length. 


ELECTRICAL AND MECHANICAL SPECIFICATIONS 


Shipping weight: i2 tbs/5.4 ka. 

Height (adjustable): 26 ft./7.8 m. 

Feedpoint impedance: nominal 5@ ohms with included matching 
section 

VSWR at resonance: 1.5:1 or less all bands 

Bandwidth for VSWR of 2:1 or less: entire 1a, ys 20, 3@ meter 
bands; 25@-30@ kHz 4@ meters, 30-90 kHz 30/75 meters 

Power rating: 2KW PEP/1 KW cw. 88/75, 48, 2@, 15, 12 meters; 5a 
watts PEP/ 300 watts c.w. 32 meters 

Wind loading area: 1.5 sq. ft./.15 sq. m. 


GUYING 


The HF6V is designed to survive winds of up to 8@ mp.h./125 
kep-he. without gquying in the absence of ice loading or heavy 
precipitation, but over a period of time it is to be expected 
that frequent or even constant flexing or vibration will reduce 
the chances for survival in winds that would not damage a newly- 
installed antenna. Therefore, in areas of frequent or heavy 
winds a set of short non-conductive guys should be used to reduce 
the stresses that wind loading will impart to the lower sections 
of the antenna. In this connection, it should be noted that 


HF6V-—-page i: 


light nylon twine is totally unsuitable as guying material 
because it has too much stretch per unit length, although the 
heavier sizes of nylon rope (or even sash cord) may be suitable 
if used in short runs. Polyethylene rope may be used, but because 


some grades tend to deteriorate fairly rapidly, periodic 
inspections shouid be made. A single set of guys placed just 


above the 30 meter circuit will contribute greatly to the 
stability and the longevity of the artenna, provided that the 
guys retain a slight amount of slack and do not come off at too 
steep an angle. At angles of less than 45° the guys begin to 
exert a Gownward compressive force on the structure that can be 
more of a threat to survival than lateral wind loading on arn 
unguyed structure. Under no circumstances should guys be placed 
higher than one-third of the way up the antenna. The upper two- 
thirds of the HF6V has littie more than its own weight to 
support, so these sections may be allowed to bend with the wind 
with no serious risk of damage. It is the lower third of the 
antenna that must support both the weight of the upper sections 
and the wind loading on them and are thus more likely to receive 
damage in severe winds. 


NOTE: A small packet of anti-seize/anti-cxide compound ("Butter— 
It?s-Not"™M) will be found inside mounting post A. This compound 

should be applied lightiy to each tubing joint and to the inside 

of all clamps that must make good electrical contact with the 

tubing sections. 


A small roll of weatherproof sealing tape ("Konnektor-Kote"!™) is 
also provided. This may be used to seal the outside of the r.f. 
connectors that join the 75-ohm matching line (Rd to the main 
transmission line for the antenna. 


NOTES ON GROUND/RADIAL SYSTEMS FOR VERTICAL ANTENNAS 


GROUND MOUNTING: 


A vertical antenna in its simplest form is electrically 
equivalent to one-half of a dipole antenna stood on end. When 
the antenna is mounted close to the ground, the earth below takes 
the place of the “missing” half of the dipole. {f ground 


conductivity is fair to good, a short metal stake or rod may 
provide a sufficiently good ground connection for resonant and 
low SWR operation on the bands for which the antenna is desioned. 
This basic arrangement is shown in figure one. In almost every 
case, however, the efficiency of a vertical antenna will be 
greater if radial wires are used to improve ground conductivity 
as in figure two. Wire size is unimportant, and, in most ground— 
mounted installations, the radials may be any convenient length. 
They need not all be the same length, nor do they all need to be 
laid in a straight line. It is generally more convenient to 
slit the sod and to push the radials into the slits to a depth of 
several inches, but they may be left on the surface of the ground 
if they do not constitute a hazero. A large number of long 
radials will naturally be more effective in reducing ground 
losses than a small number of shorter ones, but one shoulda 
remember that the greatest loss will occur in the earth near the 
base of the antenna where current flow is greatest. For this 
reason, it is generally better to use a larger number of radials 
of shorter length than a smaller number of longer ones for a 
given amount of wire. 


In some cases wire mesh (e.g., “chicken wire") may be usec as a 
substitute for radial wires and/or a ground connection, the mesh 
or screen acting as ore plate of a capacitor to provice coupling 
to the earth beneath the antenna. 


It should be noted that A GROUND ROD 1S USEFUL ONLY AS A DC 
GROUND OR AS A TIE POINT FOR RADIALS. IT DOES NOTHING TO REDUCE 
RF GROUND LOSSES, REGARDLESS OF HOW FAR 1T GOES INTO THE GROUND! 


ABOVE GROUND MOUNTING: 


It is possible to operate a vertical anterma at any height above 
ground provided that something be done to supply the equivalent 
of a ground connection. It is NOT ENOUGH TO RUN A LONG LEAD TO A 
GROUND STAKE GOR COLD WATER PIPE, for current will flow in the 
lead, making it part of the overall antenna length and detuning 
the antenna on one or more bands. The usual approach to this 
problem is to install 3 or 4 resonant quarter-wave radials at the 
base of an elevated vertical and to connect them to the braid of 
the coaxial feedline as well as to the supporting mast or tower 
(if metal). Unlike the ground-mounted case, the length of above- 
ground radials is important, and the proper length(s) for any 
band may be found from the formula: 


TO COAX 
i ee BRAID 


Frequency in Mhz 


Length (ft.) = 


Four such radials, equally spaced, would be the equivalent of a 
highly conductive ground plane for any band at antenna base 
heights of one-half wavelength or more. In addition to providing 
a ground plane, radials of the proper length act as decoupling 
stubs to choke off current flow on any DC ground lead or grounded 
mast or tower, thus eliminating the detuning effect noted above. 
The basic ground plane system is shown in figure three. Radials 
may be run parallel = to the earth or sloped downward any 
convenient amount without seriously affecting aritenna feedpoint 
impedance or performance. Figure four shows a multi- band system 
using a separate set of radials tor 40, 2@, and 10 meters. 
Inasmuch as the 48 meter radials are also resonant on 15 meters, 
a separate set is not required for that band. This same system 
will provide enough capacitive coupling to ground for operation 
on 75/8@ meters at antenna base heights below about 40 feet in 
some cases ™sut Since ground conditions vary widely, it is 
advisable use at least one resonant 8@ meter radial in an 
above-ground installation. 


4 


Figure five shows a simpler system which uses a single resonant 
radial for 80/75, 40, 30, 28, 17, 12, and 10 meters. With this 
arrangement, the antenna resembles a bent dipole on any one hand, 
and the radiation pattern contains both horizontal and vertical 
componants. The system in figure four, however, produces 
omnidirectional vertically polarized radiation. (Note: 38, 17, 
and 12 meter radials are not shown, but may be included in this 
type of system.) 


Figure six illustrates the construction of a multiband radiai 
which is resonant on 48, 2&@, 15, and 18 meters. Good quality 300 
ohm TV ribbon lead should be used (velocity factor is critical), 
and the conductors should employ at least one strand of steel 
wire to support the weight of the radial. Four such radials will 
be the practical equivalent of the system shown in figure four 
for operation on 8@ through 10 meters. 


Regardless of the specific system used, radials should be well— 
insulated at their far ends and kept well clear of large masses 
of metal or other conductors that could cause detuning. 


OTHER MOUNTING SCHEMES: 


In cases where-a resonant vertical antenna may be neither ground 
mounted nor used with an elevated ground plane, operation may 
still be possible if connection may be made to a large mass of 
metal that is directly or capacitively coupled to ground, e.qg., 
central air conditioning systems or structural steel trames of 
apartment buildings. Some amateurs have reported good results 
with vertical antennas extended horizontally or semi-vertically 
from metal terraces which serve as the ground connection. 
Alternatively, a quarter-wave vertical may be window-mounted if a 
short ground lead to a cold water pipe or radiator can be used. 
1f a long lead must be used, tuned radials will be requirea for 
resonance on one or more bands. GREAT CARE SHOULD BE EXERCISED 
IN SUCH INSTALLATIONS TO AVOID POWER LINES AND TO KEEP THE 
ANTENNA FROM FALLING ONTO PERSONS OR PROPERTY. 


The metal shells of camper trailers, vans, and mobile homes may 
also be used as ground systems for vertical antennas. Whenever 
possible, the antenna should be mounted with its base close to 


the top of the roof, and the shortest possible ground lead should 


be used. Even so, tuned radials may be required for low SWR on 
one or more bands. 
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NOTES ON GROUND/RADIAL SYSTEMS FOR VERTICAL ANTENNAS 


GROUND MOUNTING: 


a vertical antenna in its simplest form is electrically 


equivalent to one-half of a dipole antenna stood on end. When 
the antenna is mounted close to the ground, the earth below takes 
the place of the “missing"™ half of the dipole. {f ground 


conductivity is fair to good, a short metal stake or rod may 
provide a sufficiently good ground connection for resonant = and 
low SWR operation on the bands for which the antenna is designed. 
This basic arrangement 16 shown in figure one. In almost every 
case, however, the efficiency of a vertical antenna will be 
greater if radial wires are used to improve ground conductivity 
as in figure two. Wire size is unimportant, and, in most ground- 
mounted installations, the radials may be any convenient length. 
They need not all be the same length, nor do they all need to be 
laid in a straight line. It is generally more convenient to 
slit the sod and to push the radials into the slits to a depth of 
several inches, but they may be left on the surface of the ground 
if they do not constitute a hazara. RA large number of long 

' radials will naturally be more effective in reducing ground 
losses than a small number of shorter ones, but one should 
remember that the greatest loss will occur in the earth near the 
base of the antenna where current flow is greatest. For this 
reason, it is generally better to use a larger number of radials 
of shorter length than a smaller number of longer ones for a 
given amount of wire. 


In some cases wire mesh (e.g., “chicken wire") may be used as a 
substitute for radial wires and/or a ground connection, the mesh 
or screen acting as gre plate of a capacitor to provide coupling 
to the earth beneath the antenna. 


It should be noted that A GROUND ROD 1S USEFUL ONLY AS A DC 
GROUND OR AS A TIE POINT FOR RADIALS. IT DOES NOTHING TO REDUCE 
RF GROUND LOSSES, REGARDLESS OF HOW FAR 1T GOES INTO THE GROUND! 


RBOVE GROUND MOUNTING: 


It is possible to operate a vertical antenna at any height above 
ground provided that something be done to supply the equivalent 
of a ground connection. is NOT ENOUGH TO TO A 
UND STAKE OR COLD WA i 


he usual appro 
resonant quarter-wave radials at the 
base of an elevated vertical and to connect them to the braid of 
the coaxial feedline as well as to the supporting mast or tower 
(if metal). Unlike the ground-mounted case, the length of above- 
ground radials is important, and the proper length(s) for any 
band may be found from the formula: 


| 


Figure five shows a simpler system which uses a single resonant 
radial for 80/75, 40, 3@, 20, 17, 12, and 10 meters. With this 
arrangement, the antenna resembles a bent dipole on any one band, 
and the radiation pattern contains both horizontal and vertical 
componants. The system in figure four, however, produces 
omnidirectional vertically polarized radiation. (Notes 38, 17, 
and 12 meter radials are not shown, but may be included in this 
type of system. ) 


Figure six illustrates the construction of a multiband radiai 
which is resonant on 48, 2&8, 15, and 18 meters. Good quality 300 
ohm TV ribbon lead should be used (velocity factor is critical), 
and the conductors should employ at least one strand of steel 
wire to support the weight of the radial. Four such radials will 
be the practical equivalent of the system shown in figure four 
for operation on 8@ through 18 meters. 


Regardless of the specific system used, radials should be well-— 
insulated at their far ends and kept well clear of large masses 
of metal or other conductors that could cause detuning. 


OTHER MOUNTING SCHEMES: 


In cases where-a resonant vertical antenna may be neither ground 
mounted nor used with an elevated ground plane, operation may 
still be possible if connection may be made to a large mass of 
metal that is directly or capacitively coupled to ground, @. Qe, 
central ais conditioning systems or structural steel trames of 
apartment buildings. Some amateurs have reported good results 
with vertical antennas extended horizontally or semi-vertically 
from metal terraces which serve as the ground connection. 
Alternatively, a quarter-wave vertical may be window-mounted if a 
short ground lead to a cold water pipe or radiator can be used. 
If a long lead must be used, tuned radials will] be required for 
resonance on one or more bands. GREAT CARE SHOULD BE EXERCISED 
IN SUCH INSTALLATIONS TO AVOID POWER LINES AND TO KEEP THE 
ANTENNA FROM FALLING ONTO PERSONS OR PROPERTY. 


The metal shells of camper trailers, vans, and mobile homes may 
also be used as ground systems for vertical antennas. Whenever 
possible, the antenna should be mounted with its base close to 


the top of the roof, and the shortest possible ground lead should 


be used. Even so, tuned radials may be required for low SWR on 
one or more bands. 


INSULATOR 


an TO COAX 
Length ft.).* : — Banio—a) COLUMBIA 1007 OR FOR VALERT ( >—o— 
frequency in Mhz 
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Four such radials, equally spaced, would be the equivalent of a 
highly conductive ground plane for any band at antenna base 
heights of one-half wavelength or more. In addition to providing 
@ ground plane, radials of the proper length act as decoupling 
stubs to choke off current flow on any DC ground lead or grounded 
mast or tower, thus eliminating the detuning effect noted above. 
The basic ground plane system is shown in figure three. Radials 
may be run parallel to the earth or sloped downward any 
convenient amount without seriously affecting antenna feedpoint 
impedance or performance. Figure four shows a multi- band system 
using a separate set of radials tor 40, 28, and 10 meters. 
Inasmuch as the 48 meter radials are also resonant on 15 meters, 
a separate set is not required for that band. This same system 
will provide enough capacitive coupling to ground for operation 
on 75/88 meters at antenna base heights below about 40 feet in 
some cases. but since ground conditions vary widely, it is 
advisable ' use at least one resonant 80 meter radial in an 


above-grour. snstallation. 
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GROUND MO’ “~INGt 


a vertical antenna in its simplest form is @lectrically 
equivalent to one-half of a dipole antenna stood on end. When 
the antenna is mounted close to the ground, the earth below takes 
the place of the “missing” half of the dipole. {f ground 
conductivity is fair to good, a short metal stake or rod may 
provide a sufficiently good ground connection for resonant and 
low SWR operation on the bands for which the antenna is designed. 
This basic arrangement 16 shown in figure one. In almost every 
case, however, the efficiency of a vertical antenna will be 
greater if radial wires are used to improve ground conductivity 
as in figure two. Wire size is unimportant, and, in most ground— 
mounted installations, the radials may be any Convenient length. 
They need not all be the same length, nor do they a)]l need to be 
laid in a straight line. It is generally more convenient to 
slit the sod and to push the radials into the slits to a depth of 
several inches, but they may be left on the surface of the ground 
if they do not constitute a hazera. A large number of long 
radials will naturally be more effective in reducing ground 
losses than a small number of shorter ones, but one shoulda 
remember that the greatest loss will occur in the earth near the 
base of the antenna where current flow is greatest. For this 
reason, it is generally better to use a larger number of radials 
of shorter length than a smaller number of longer ones for a 
given amount of wire. 


In some cases wire mesh (e.g., “chicken wire") may be used as a 
substitute for radial wires and/or a ground connection, the mesh 
or screen acting as ore plate of a capacitor to provide coupling 
to the earth beneath the antenna. 


It should be noted that A GROUND ROD 1S USEFUL ONLY AS A DC 


GROUND OR AS A TIE POINT FOR RADIALS. IT DOES NOTHING TO REDUCE 
RF GROUND LOSSES, REGARDLESS OF HOW FAR 1T GOES INTO THE GROUND! 


ABOVE GROUND MOUNTING: 


It is possible to operate a vertical antenna at any height above 
ground provided that something be done to supply the equivalent 
ofa ground connection. It is NOT ENOUGH TO RUN A LONG LEAD TO A 
GROUND STAKE OR COLD WATER PIPE, for current will flow in the 
lead, making it part of the overall antenna length and detuning 
the antenna on one or more bands. The usual approach to this 
problem is to install 3 or 4 resonant quarter-wave radials at the 
base of an elevated vertical and to connect them to the braid of 
the coaxial feedline as well as to the supporting mast or tower 
(if metal). Unlike the ground-mounted case, the length of above— 
ground radials is important, and the proper length(s) for any 
band may be found from the formula: 


| 


radial for 80/75, 48, 30, 22, 17, 12, and 10 meters. With this 


arrang: t, the antenna reserbles a bent dipole on any one hand, 
and th. ‘*adiation pattern contains both horizontal and vertical 
componants. The system in figure four, however, produces 


omnidirectional vertically polarized radiation. (Notes 38, 17, 
and 12 meter radials are not shown, but may be included in this 
type of system.) 


Figure six illustrates the construction of a multiband radial 
which is resonant on 48, 2&8, 15, and 1@ meters. Good quality 3200 
ohm TV ribbon lead should be used (velocity factor is critical), 
and the conductors should employ at least one strand of stee) 
wire to support the weight of the radial. Four such radials will 
be the practical equivalent of the system shown in figure four 
for operation on 88 through 10 meters. 


Regardless of the specific ‘system used, radials should be well-— 
insulated at their far ends and kept well clear of large masses 
of metal or other conductors that could cause detuning. 


OTHER MOUNTING SCHEMES: 


In cases where’a resonant vertical antenna may be neither ground 
mounted nor used with an elevated ground plane, operation may 
still be possible if connection may be made to a large mass of 
metal that is directly or capacitively coupled to ground, e.g., 
central air conditioning systems or structural steel trames of 
apartment buildings. Some amateurs have reported good results 
with vertical antennas extended horizontally or semi-vertically 
from metal terraces which serve as the ground connection. 
Alternatively, a quarter-wave vertical may be window-mounted if a 
short ground lead to a cold water pipe or radiator can be used. 
If a long lead must be used, tuned radials will be requirea for 
resonance on one or more bands. GREAT CARE SHOULD BE EXERCISED 
IN SUCH INSTALLATIONS TO AVOID POWER LINES AND TO KEEP THE 
ANTENNA FROM FALLING ONTO PERSONS OR PROPERTY. 


The metal shells of camper trailers, vans, and mobile homes may 
also be used as ground systems for vertical antennas. Whenever 
possible, the antenna should be mounted with its base close to 


the top of the roof, and the shortest possible ground lead should 


be used. Even so, tuned radials may be required for low SWR on 
one or more bands. 
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Four such radials, equally spaced, would be the equivalent of a 
highly conductive ground plane for any band at antenna base 
heights of one-half wavelength or more. In addition to providing 
@ ground plane, radials of the proper length act as decoupling 
stubs to choke off current flow on any DC ground lead or grounded 
mast or tower, thus @eliminating the detuning effect noted above. 
The basic ground plane system is shown in figure three. Radials 
may be run parallel to the earth or sloped downward any 
convenient amount without seriously affecting antenna feedpoint 
impedance or performance. Figure four shows a multi- band system 
using a separate set of radials for 48, 20, and 10 meters. 
Inasmuch as the 48 meter radials are also resonant on 15 meters, 
a separate set is not required for that band. This same system 
will provide enough capacitive coupling to ground for operation 
on 75/88 meters at antenna base heights below about 40 feet in 
some cases, but since ground conditions vary widely, it is 
advisable to use at least one resonant 80 meter radial in an 
above-ground installation. 
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Packet of anti-oxide compound. 
Weatherproof connector sealant. 
(See page 11.) 


ey 


PARTS LIST 


A. Mounting post 4 Insdlator 
B. Antenna Base Section& 
Center Insulatoc Rod 
Cc. 80 & 40 M Coil Assembly 
D. 80 &40 M Capacitor & 

Bracket Assembly 
EZ Tubes 1" x Sit. 
F ee / 8" x Saft: 
Gia a7 4" x sift: 
H. * 5/"xZ ft. 
[ comme 2 x setts 
J Se 3 / One Xe oh tts 
K. Clamp (7/8") with insulator 
L. Clamp (1/2") with Twisted 
Wire 
M. (5/8") Clamp and Spacer 
N. (3/4") Clamp and Spacer 
©. 30 M Mounting Tube 
& "L"-Bracket 
P. 30 M Coil & Capacitor 
Assembly 
. Base Matching/Grounding 
Coil 
75-ohm Matching Line 
PL-258 (‘‘Barrel") Connector 
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HARDWARE 


8 (Small) 

4 t 
1" bolt 
1-1/4" bolt 
1-1/2". bolt 
2" bolt 
Flat washers 
Lock washers 
Hex nuts 


#10 (Large) 
1 bolt 

Flat washers 
Lock washers 
Hex nuts 


Wing nuts 
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RON 


Compression 


Clamps 
Large 2 
Small (adjustable) | 
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Feedline Detail 


insulator 


30 m. coil 
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2. Bend two of the clean areas 
(I and 2) into loops for 
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Ime YOU HAVE PROBLEMS... 


Check over your installation again. Be honest, now! Did you really 
read the instructions and follow them carefully? Are all your connec- 
tions tight? OK? Then use the SYMPTOM list below to help locate the 
problem. 


Symptom: Few or no signals heard; bands seem "dead", SWR is very high. 
Look for: Open or shorted feedline, open or shorted matching line (when 
uscd), broken connection at base of antenna (feedpoint). 


Symptom: High SWR on 20m; other bands OK. 

Look for: Missing matching line. Antenna not properly tuned. 20m radials 
not present or wrong length. Consult instructions for tuning and radial 
information; install matching line (RG-11 75 ohm coax, 11'4" if solid 
diclectric, 13'6” if foam type). 


Symptom: High SWR on some bands, but signals heard on all bands (condi- 

tions permitting) . 

Look for: Missing or defective radial system. Install as per instructions 
and check connectipns to radials and ground system. Keep this connection 

6 inches or less. 


Symptom: High SWR on one band when antenna is roof-mounted. Radials are 
in place, but antenna will just not tune. j 

Look for: Radials of wrong length or running close to metal rain gutters 
or roof flashings. Tune radials and/or reroute them avay from metal. 


Symptom: Tuning is "sharp” with narrow bandwidth on 80m (and 160m if TBR 
160 is in place). 

Look for: Normal condition. The total length of the antenna represents 
such a small % of a wavelength on these bands that sharp tuning is a 
normal condition. 


Symptom: Antenna vas installed on-the ground and tuned OK, but tuning 
changed over a period of weeks or months. 

Lock for: Antenna installed over poor ground system. Ground conditions 
have changed, causing shift in resonance. Install radial system as per 
instructions. Check connection to radial system. When 

you see this problem, you may assume that a ground rod without a radial 
system is not enough. 


Symptom: Resonant point changes during wet weather. ; 
Look for: Normal condition. Reduce high power operation in wet weather. 


Syinptom: Insulation arcs over between 80 and 40m coils, damaging the 
fiberglass. 

Look for: Operation over the legal limit. Operation at high pover levels 
during wet weather. Operation at high pover levels in areas where salt 
or pollution deposits have built up on the’ insulators. The cure is to 
keep insulators clean through routine maintenance and to depend on 
operating skill instead of high power during adverse conditions. 
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Intermittent operation. SWR jumps up and down suddenly, -and 


Symptom: 
reception is also intermittent. 
Loose connections-in the ‘feedline or matching line (if used). 

Bad antenna switch or connecting cable. Broken or cor- 
Bad radial/ground connection. Radial 
Loose hardvare on the an- 


Look for: 
Bad relay in rig 
roded connections at the feedpoint. 
Or antenna contacting metal when vind blows. 
tenna. Check and secure all connections. 


Open or shosted feedline of connectors--Check vith 
Ohm moter, ; 
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Symptom: Antenna displays generally degraded performance after long 
period of time. 

Look for: Lack of routine maintenance. Coax may be waterlogged or dan- 
aged. Build up of salt or pollution deposits on insulators and capaci- 
tors. Radial system corroded or rotted away. Owner must do routine 
Maintenance at intervals, according to local conditions. 


Symptom: SWR is OK on 75m, but goes up gradually when high pover is 

applied. This is accompanied by heating of 200pF capacitor. 

Look for: Bad ceramic capacitor. Replace. During adverse conditions 
(vet weather, icing, salt or pollution build-up) depend on operating 

skill instead of high power. 


Symptom: Antenna doesn't tune on 80 or 160m, even though radials are 
in place and of proper length. : 

Look for: Antenna far out of tune; operator has not followed systematic 
tuning procedure. Start with suggested settings in instructions. Make 
an SWR chart to determine point of resonance. Adjust coils carefully! 
Remember, tuning is sharp’ on these bands, so it is easy to pass the 
resonant point, then assume erroniously that the antenna isn't tuning. 


KG 
TS (Ted ST Te I Isle [es le tale lel oe el 
| |e aT Pl | aa Ta aed (a 


0 30 100 Iso 10 SO BD BS 400 = ¥S0 


Seo $50 {00 «6650 


Coax OK? Not Repair oc replace, then retest uatil ox. 


= 
ry 


nn 


be ~~ 
poexnng 


ft; Gbessrfow &act. cwe fofey Frere: 


 Worewers#l tee waste pocaece = 


K Ror nike) GCamtyrich« 9<q rd: 
coms MeatuEGE Mist cysevlGe yas th 


toe exnrts 


chest cawveceyo 


7, @ Peer tent prteuys Tees ey hog esr e bo 


Se pie caer ce becfoq ot neerr ot. ene, 
: # abies. <peerdmes 222 sword req aur oy 


cheed; covgre7ox : 

Pace > seer7 fF Bi = AGsesctevary ™ Gar 

; TOOK sere fetes; cavaycror > [eis 
‘p byeg.: ? To Hysce; my 
» = 99 - 4 


eros: Lr re & is a _% 


» Mess Oc Tosa 
soy Ayecr che “ET “4? < Z 
= yee oy : - 
c i= SCSHTUcT“e 
= " a = 
eee me My < c g 
= > 
ettSu peers 7 
; cercug¢ ar 
now rt 
. -) ‘ : 
Peo ’ ones 
te S/ F- - 3 
Peer Tor et 
£ 
& | 
+ £ = 
- 


hee Sea gpre Etenyse’ Aes vei wee 9: 


2 
‘AAG Gecodes* <egeret Fir yu Teegec 


Cat 


Bh 


OC- Bpty Benet yarTca sysctec cawerry ses 
a. et Cpets cyteeta coerce wrotercety - 
a Sere genes: Pees peric th Ge. ¢) 
hy par eéeruce"  Scetrfoy o¢ Trey oie 


booed 


uw) 


tot oe cee a oe 
ie SEs eee. 
rer axene 


- 
4 
m eeerenne! ae ata ee aes ies ~ — 5 ~— = 
| 4 
atone 


a> : i gereeeah) others et heen : 
an 
eke | ich daca dpi OVvuTsianeg Se 
ja¥ Cee Shut aroecz HOR a 
= ax 3 BPeIA aves pods Lowes ts x 
> <-- 
=< +. ay coegiri 


dt i 
cok a : 
oe a8 ce iam 


_ ae he zi 2 oat eae eda det 
‘ ove § : 


— a © eve o ‘ 
2 mom Yeu be] \ eo [ewiruy 
ek fe =e * 5 '¢ 9rx 
"s ¢ << ~4 Ue Prt <= = 

- e a 7: 


mae “5 Geese ge ronriee 
: ov TUT tCots Soy e«eee 
aw & ¢ 3h -G.atiaepedeey 02 gia 


Es” Gen ; ‘ i Tren Tow 


“8 e oe: eater?” new puree? Peas 


HF6V--page 13 


PARTS LIST 


A. Mounting post & Insulator 
B. Antenna Base Section & 
Center Insulator Rod 
Cc. 80 & 40 M Coil Assembly 
D. 80 & 40 M Capacitor & 
Bracket Assembly 
E2f EZ Tubes I" x Bit. 

F eee / Bn Xa tt 

Cr) 2/k" yz Ft. 

ake YL SES Bei 

Pee P22 3 ft 

Por oa hs it 

K. Clamp (7/8") with Insulator 

L. Clamp (1/2") with Twisted 
Wire 

M. (5/8") Clamp and Spacer 

N. (3/4") Clamp and Spacer 

©. 30 M Mounting Tube 
& "L"-Bracket 

P. 30 M Coil & Capacitor 
Assembly 

Q@. Base Matching/Grounding 
Coil 

R. 75-ohm Matching Line 

S. PL-258 (Barrel) Connector 


HARDWARE 


8 (Small) 
4 

1" bolt 
1-1/4" bolt 
1-1/2". bolt 
2" bolt 

Flat washers 
Lock washers 
Hex nuts 


f10 (Large) 
1" Bolt 

Flat washers 
Lock washers 
Hex nuts 


Wing nuts 


&® hw 


BRON 


Compression 
\ \ Clamps 
ftv elo" ets Large Mle) 
Not pictured: Packet of anti-oxide compound. Small (adjustable 


Weatherproof connector sealant. 
(See page 11.) 


Feedline Detail 


30 m. coil € 
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1. Use a knife to scrape 1-1/2" =a= , 
e-N of enamel insulation from o> ica ea 
points 1, 2, and 3. Be sure | [a 
that the copper is bright and a 
clean. -]_ 


2. Bend two of the clean areas 
(I and 2) into loops for 
connection later. The clean 
areas may be tinned with 
solder, 
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Detail (not to scale) 
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Check over your installation again. Be honest, now! Did you really 
read the instructions and follow them carefully? Are all your connec- 
tions tight? OK? Then use the SYMPTOM list below to help locate the 
problem. 


Symptom: Few or no signals heard; bands seem "dead’, SWR is very high. 
Look for: Open or shorted feedline, open or shorted matching line (when 
used), broken connection at base of antenna (feedpoint). 


Symptom: High SWR on 20m; other bands OK. 

Look for: Missing matching line. Antenna not properly tuned. 20m radials 
not present or wrong length. Consult instructions for tuning and radial 
information; install matching line (RG-11 75 ohm coax, 11'4" if solid 
diclectric, 13'6” if foam type). 


Symptom: High SWR on some bands, but signals heard on all bands (condi- 
tions permitting) . 
Look for: Missing or defective radial system. Install as per instructions 
and check connections to radials and ground system. Keep this connection 
6 inches or less. 


Symptom: High SWR on one band when antenna is roof-mounted. Radials are 
in place, but antenna vill just not tune. 

Look for: Radials of wrong length or running close to metal rain gutters 
or roof flashings. Tune radials and/or reroute them away from metal. 


Symptom: Tuning is “sharp” with narrow bandwidth on 80m (and 160m if TBR 
160 is in place). 

Look for: Normal condition. The total length of the antenna represents 
such a small 2 of a wavelength on these bands that sharp tuning is a 
normal condition. 


Symptom: Antenna was installed on- the ground and tuned OK, but tuning 

changed over a period of weeks or months. 

Lock for: Antenna installed over poor ground system. Ground conditions 

ih ae changed, causing shift in resonance. Install radial system as per 
structions. Check connection to radial system. When 

pu see this problem, you may assume that a ground rod without a radial 

system is not enough. 


Symptom: Resonant point changes during wet weather. 
Look for: Normal condition. Reduce high power operation in wet weather. 


Symptom: Insulation arcs over between 80 and 40m coils, damaging the 
fiberglass. 

Look for: Operation over the legal limit. Operation at high power levels 
during vet weather. Operation at high power levels in areas where salt 
or pollution deposits have built up on the’ insulators. The cure is to 
keep insulators clean through routine maintenance and to depend on 
operating skill instead of high power during adverse conditions. 


Symptom: Intermittent operation. SWR jumps up and down suddenly, -and 


reception is also intermittent. 
Look for: Loose connections: in the ‘feedline or matching line (if used). 
Bad relay in rig Bad antenna switch or connecting cable. Broken or cor- 
roded connections at the feedpoint. Bad radial/ground connection. Radial 
oc antenna contacting metal when wind blows. Loose hardware on ‘the an- 
tenna. Check and secure all connections. 


Open or shorted feedline of coanectors=-Check vith 
°. moter. 
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Coax OK? No: Repair oc replace, then retest until OK, 


Symptom: Antenna displays generally degraded performance after long 
period of time. 

Look for: Lack of routine maintenance. Coax may be waterlogged or dam- 
aged. Build up of salt or pollution deposits on insulators and capaci- 
tors. Radial system corroded or rotted away. Owner must do routine 
maintenance at intervals, according to local conditions. 


Symptom: SWR is OK on 75m, but goes up gradually when high power is 

applied. This is accompanied by heating of 200pF capacitor. 

Look for: Bad ceramic Capacitor. Replace. During adverse conditions 
(wet weather, icing, salt or pollution build-up) depend on operating 

skill instead of high pover-. 


Symptom: Antenna doesn't tune on 80 or 160m, even though radials sre 
in place and of proper length. 

Look for: Antenna far out of tune; operator has not followed systematic 
tuning procedure. ptare with suggested settings in instructions. Make 
an SWR chart to determine point of resonance. Adjust coils carefully! 
Remember, tuning is ’sharp” on these bands, so it is easy to ,pass the 
resonant point, then assume erroniously that the antenna isn't tuning. 
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NOTES ON 
GROUND/RADIAL 
SYSTEMS 


GROUND MOUNTING 

A vertical antenna in its simplest form, is electrically 
equivalent to one-half of a dipole antenna stood on end. 
When the antenna is mounted close to the ground, the 
earth below takes the place of the ‘‘missing’’ half of the 
dipole. If ground conductivity is fair to good, a short 
metal stake or rod may provide a sufficiently good 
ground connection for resonant and low-SWR operation 
on the bands for which the antenna is designed. This 
basic arrangement is shown in figure 1. 


if ee 


In almost every case the efficiency of a vertical antenna 
will be greater if radial wires are used to improve ground 
conductivity as in figure 2. For ground mounted verticals 
using radials please note: 

1. Radial wire size is unimportant and radials may 
be of any convenient length. 

2. Radials need not all be the same length, nor do 
they have to be laid in a straight line. It is 
pointless to cut radials to resonant lengths 
because the ground will detune them. © 

It is generally more convenient to slit the sod and to 
push the radials into the slits to a depth of a few inches, 
but they may be left on the surface if they do not con- 
stitute a hazard. A large number of long radials will 
naturally be more effective in reducing ground losses 
than a small number of shorter ones, but one should 
remember that the greatest loss will occur in the earth 
near the base of the antenna where current flow is 
greatest. For this reason it is generally better to use a 
larger number of radials of shorter length than a smaller 
number of longer ones for a given amount of wire. For 
multiband operation over the HF range the best ground 
system will consist of as many radials of the greatest 
length that circumstances will permit. 


In some cases wire mesh (i.e. chicken wire) may be 
used as a substitute for radial wires and/or a ground 
connection, the mesh or screen acting as one plate of a 
Capacitor to provide coupling to thg-earth beneath the 
antenna. It should be noted that a ground rod is useful 
only as a d.c. ground or as a tie point for radials. it does 
little or nothing to reduce ground losses at r.f. regardless 
of how far it goes into the ground. 


EFFICIENCY 

The importance of reducing losses in the ground 
system can .be seen from an examination of a vertical 
antenna’s feedpoint impedance which at resonance con- 
sists of three components: antenna radiation resistance; 
conductor loss resistance; and earth loss resistance. An 
unloaded quarter-wave vertical antenna has a radiation 
resistance of about 35 ohms with negligible ohmic or 
conductor loss, but ground loss resistance may be very 
great if no measures are taken to reduce it, and in some 
Cases ground loss R may even exceed the antenna radia- 
tion resistance. These three components may be added 
to gether to arrive at the feedpoint impedance of a reso- 
nant (no reactance) antenna. For the sake of illustration, 
assume that the ground loss beneath a quarter- 
wavelength vertical antenna is 15 ohms, that conductor 
loss resistance is zero, and that the radiation resistance 
is the textbook figure of 35 ohms. The feedpoint im- 
pedance would then be 15+0+35 = 50 ohms, and the 
antenna would be perfectly matched to a 50 ohm coaxial 
line. Since the radiation resistance is an index of the 
amount of applied power that is consumed as useful 
radiation rather than simply lost as heat in the earth or in 
the conductor, the radiation resistance must be kept as 
high as possible in relation to the total feedpoint im- 
pedance for maximum efficiency. Efficiency, expressed 
as a percentage, may be found by dividing the radiation 
resistance by the total feedpoint impedance of a reso- 
nant antenna, so under the conditions assumed above 
our vertical antenna would show an efficiency of 35/50 
= 70%. As a vertical antenna is made progressively 
shorter than one-quarter wavelength the radiation 
resistance drops rapidly and conductor losses’ from the 
required loading inductors increase. A one-eighth wave 
inductively loaded vertical would have a radiation 
resistance of something like 15 ohms and coil losses (or 
trap losses for multiband antennas) would be in the 
range of 5 ohms. Assuming the same value of ground 
loss resistance (15 ohms), the feedpoint impedance 
would become 15 + 5 + 15 = 35 ohms and the effi- 
ciency would be 15/35=43%. From the above calcula- 
tions it is clear that the shorter a vertical antenna must 
be the less efficient it also must be for a given ground 


loss resistance. Or to state the matter another way, 
more elaborate ground or radial systems must be used 
with shorter verticals for reasonable efficiency. If the 
ground loss of resistance of 15 ohms from the preceding 
example could be reduced to zero ohms, it is easy to 
show that the efficiency of our one-eighth wavelength 
loaded vertical would increase to 75%. Unfortunately, 
more than 100 radials each one-half wavelength long 
would be required for zero ground loss, so lower efficien- 
cies with shorter radials must usually be accepted for the 
Sake of convenience. In spite of their limitations, short 
vertical antennas over less than ideal ground systems 
are often more effective DX performers than horizontal 
dipoles which must be placed well above the earth 
(especially on the lower bands) to produce any signifi- 
cant radiation at the lower elevation angles. Verticals, on 
ae ss hand, are primarily low-angle radiators on all 
ands. 


ABOVE GROUND (ELEVATED) 
INSTALLATIONS (rooftop, tower, 
mast, etc.) 

The problem of ground loss resistance may be avoided 
to some extent by mounting a vertical antenna some 
distance above the earth over an artificial ground plane 
consisting of resonant (usually quarter-wave) radial 
wires. Four resonant radials are considered to provide a 
very low-loss ground plane system for vertical antennas 
at base heights of one-half wavelength or more. This ar- 
rangement contrasts favorably with the more than 100 
radials tor zero ohms loss resistance at ground level, and 
since one-half wavelength is only about thirty-five feet at 
twenty meters, very worthwhile improvement in vertical 
antenna performance can be realized, at least on the 
higher bands, with moderate pole or tower heights. At 
base heights below one-half wavelength more than four 
radials will be required to provide a ground plane of 
significantly greater conductivity than the lossy earth im- 
mediately below the antenna; even so, a slightly elevated 
vertical with relatively few radials may be more effec- 
tive than a ground-level vertical operating over a larger 
number of radials if only because the former is apt to be 
more in the clear. Resonant radial lengths for any band 
may be calculated from the formula: 


240 
Length (ft) = 


Frequency in MHz 


iO 40/15 


207 


80; = 


Figure 3 shows the basic ground plane system for 
elevated verticals. Radials may slope downward as 
much as 45 degrees without any significant effect on 
operation or performance. Radials for different bands 
should be separated as much as possible and the far end 
of each radial insulated from supporting wires. Figure 4 
shows a ground plane system that uses four resonant 
radials for 40 meters, another set of four for 20 meters, 
and a third set for 10 meters. A separate set for 15 
meters is not ordinarily required because the 40 meter 
radials operate as resonant 34-wave radials on that band. 
At the lower heights the separate wires of this system 
may provide enough capacitance to ground to permit 
low SWR operation on 80/75 meters as well, but it is 
probable that at least one resonant radial will be required 
for low SWR on that band. 

The 12-radial system of Fig. 4 is a very good one, but 
it requires at least 12 tie-off points. Butternut Elec- 
tronics has developed a multiband radial made of 
300-ohm ribbon that resonates simultaneously on 40, 
20, 15 and 10 meters. Four such radials offer essentially 
the same ground plane performance as the system of 
Fig. 4 but require only 4 supports. These multiband 
radials plus additional wire for an 80 meter radial are 
available separately (our STR-II kit) or as part of the But- 
ternut roof mounting kit (RMK-II. 

There are times when physical restrictions will dictate 
the use of fewer than four radials, and at least one 
manufacturer recommends 2 radials per band, the 
radials for each band running 180 degrees away from 


each other. A simpler (and no doubt less effective) 
system is shown in Fig. 5. (Since only one resonant 
radial is used per band the antenna will radiate both ver- 
tically and horizontally polarized energy, and the pattern 
will not be completely omnidirectional. For true ground 
plane action and predominantly vertical polarization no 
fewer than three equally-spaced radials should be used. 

Regardless of the number of radials used in either 
elevated or ground level systems, all radials should be 
attached to the ground connection at the antenna feed- 
point by the shortest possible leads. An elaborate radial 
system at ground level, for example, cannot be used 
with a vertical antenna on a rooftop or on a tall tower, 
for the length of the ground lead would effectively 
become part of the antenna, thus detuning the system 
on most or all bands. 


METAL TOWERS AND MASTS 

If a metal mast or tower is used to support a vertical 
antenna all radials should be connected to the mast or 
tower at the ground connection of the antenna feedline. 
This is because one of the functions of a resonant radial 
is to detune a supporting metal structure for antenna 
currents that might otherwise flow on the structure and 
thus turn the vertical antenna system into a vertical long 
wire with unwanted high-angle radiation. 


OTHER MOUNTING SCHEMES 

In cases where a resonant vertical antenna may 
neither be ground mounted nor used with an elevated 
ground plane, operation may still be possible if connec- 
tion can be made to a large mass of metal that is directly 
connected or capacitively coupled to the ground, e.g., 
central air conditioning systems or structural steel 
frames of apartment buildings. Some amateurs have 
reported good results with vertical antennas extended 
horizontally or semi-vertically from metal terraces which 
serve as the ground connection. Alternatively, a quarter- 
wave vertical may be window mounted if a short ground 
lead to a cold water pipe or radiator can be used. If a 
long lead must be used, tuned radials may be required 
for resonance on one or more bands. Great care should 
be exercised in such installations to avoid power lines 
and to keep the antenna from falling onto persons or 
property. 


MOBILE HOME AND RV INSTALLATION 

The principles of vertical antenna installations for use 
on mobile homes or RV’s are the same as for other in 
Stallations, and they all boil down to two main considera- 
tions. The first is that of erecting the vertical in the 
clearest possible spot, away from obstacles (including 
the MH or RV) that can interfere with radiation from the 
antenna. The second is that of installing the best possi- 
ble ground system beneath the antenna in order to 
minimize losses from r.f. currents flowing in the earth 
below the antenna. Fortunately, the metal bodies of both 
MHs and RVs can be used as highly conducting ground 
planes for vertical antennas in exactly the same way that 
automobile bodies, etc., provide the ground system for 
shorter vertical antennas for mobile operation. The metal 


body of an automobile, MH or RV may be viewed as one ~ 


plate of a capacitor. Since the surface area of even a 
small automobile is quite large and in close proximity to 
the earth, its body is tightly coupled to the earth below 
and may be considered simply as an extension of the 
earth itself—a kind of hill as far as radio frequencies are 
concerned, but one having higher conductivity than the 
earth itself. RVs and especially MHs, having much 
greater surface area, will therefore provide a more ex- 
tensive and effective ground system than a large number 
a radial wires occupying the same space as the MH or 


As in mobile installations, a vertical antenna may be 
mounted almost anywhere on the body of the vehicle or 
MH and made to operate with reasonably low VSWR, but 
it is generally considered that the best possible location 
for a mobile antenna is in the middle of the roof of the 
vehicle, i.e., at the center of the vehicle’s ground plane 
and at a point where the antenna will not be in the 
‘shadow’ of any part of the vehicle. It is not usually 
convenient, or even practical to install a relatively tall 
vertical on the roof of an RV or MH for any number of 
reasons, so the next best procedure would be to install a 
a vertical antenna with its base at the same level as the 
roof, preferably near the middle of one of the longer 
sides. The exact way in which this may be done is a mat- 
ter of convenience, but a short mast extending from 
ground level to the roof of the MH and RV and placed 
alongside the building or RV would provide a stable and 
sturdy support with a minimum of mounting brackets 
and other modifications to the RV or MH. For portable 
operation such a mast could simply be lashed alongside 
the RV with the base in a shallow hole in the ground for 
additional support, and there would be no harm in exten- 
ding the mast a few inches above the roof level to permit 


attachment of ropes which could be used to hold the 
mast firmly against the side of the vehicle and to prevent 
sidesway. 

This system has been used successfully with various 
types of RVs, travel trailers, and even passenger 
automobiles during portable operation. For ‘‘L’’ shaped 
mobile homes a vertical antenna should be placed in the 
corner of the ‘‘L’’ so that the metal roof will provide 
groundplane coverage over 270 degrees. 

In all cases the base of the vertical antenna should not 
be more than a few inches away from the MH or RV so 
that the shortest possible lead may be run from the 
ground connection of the antenna to the metal body, as 
the length of this ground lead will effectively lengthen the 
antenna itself on all bands, and detuning can occur in 
some cases. A good electrical connection between the 
body of the RV or MH and the antenna is important, and 
in the case of mobile homes it would be a good idea to 
make sure that good electrical contact exists between 
the different parts of the metal body. Discontinuities can 
often lead to the production of harmonic radiation and 
TVI. The essential circuit connections are shown in the 
diagram below. 

For permanent installations the bottom of the mast 
may be set deeper in the ground, and concrete may be 
used for greater strength and stability. The upper portion 
of the mast should be securely attached to the side of 
the building. Steel TV mast sections are readily available 
in lengths of ten feet and the mounting posts of Butter- 
nut HF verticals will slide into those which have an out- 
side diameter of 11% inches and a wall thickness of .058 
inches. Other vertical antennas may use different 
mounting techniques and requirements, so be sure to 
select a mast that will be suited to the particular situa- 
tion. The main point to keep in mind is that the mast 
should not extend more than a few inches above the 
level of the roof so that the ground lead may be kept 
short. 
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LIGHTNING PROTECTION 

Modern solid state amateur equipment is particularly 
vulnerable to damage from lightning or static induced 
transients that may appear on transmission lines, and 
conventional air-gap lightning protectors may provide no 
real protection at all for solid state gear. A line of very ef- 
fective lightning and static protectors has been 
developed by ALPHA DELTA COMMUNICATIONS, P.O. 
Box 571, Centerville, Ohio 45459, for use with solid state 
equipment, and since these devices feature much faster 
transient discharge times than earlier designs, they 
should be investigated for possible use with all vertical 
and other antenna systems. 


ANTENNA 


SHALLOW HOLE 
REPACKED WITH 
EARTH OR CONCRETE 


MOBILE HOME AND RV INSTALLATION *Burtternut Models 


BUTTERNUT 
ELECTRONICS 


405 E. Market St. e Lockhart, Texas 78644 


S 


———EE 


"each band withaut, however, requiring that 


| 2-8-8 


BUTTERNUT ELECTRONICS COmeany 
485 EAST MARKET STREET 
LOCKHART, TEXAS 75644 
(Ste) S96-7317 


SSEMBLY AND TUNING INSTRUCT iGWwS 
Model A-16-24 (17 ang i meter 
conversion kit for Modeis al me ask GRO 
HFEV and HFEV—-X antennas 
{copyright 19663 


The A-16-E4 conversion kits. consists OF two capacitor, 
rod assemblies for the 17 and 12 meter 
forning a Paraltiei-resonant circuit 

current Flow to the first gGuarter—wav 


clanp ang 
bands, Sach assenply 
“trap circuit thar linits 
Ee POrrion of. the radiator an 
the raciator be broken 
by © insulators. Further, tne high ratio of capacitance to 
inductance in each circuit greatiy reduces the toading 
contributed by each circuit on tne tower—Ffrequency bancs so thatc 
addition of the 4-16-24 to existing S- or 6—-pvand units wiit nat 
upset adjustments that have atready mace for the other bands. 


PARTS Cists: 
Quantity 


i---ceramic capacitor mounted on doubie-cianp a 
Covet itee 1° or 778". Go0- 
'smati clamp for S/i6" rod 


ssenbiy €one targe 
tubing——-tighten as needed——ang one 


s 


i---ceramic capacitor mounted on duoubie— 


Cianp assempiy for 3/4" 
6.D. tubing and 3/716" rag 


i-—-doubie Cclanp for t* tubing and 3/16" rog 
i-—--double clamp for 7/6" tubing and 3/i6" roo 
i-—--doubdle clamp for 3/4" tubing ano S/ié"* rod 


>--3/i6" rod 24°/6i en. long 
—--S/i6" rod 36*/Si cor. tong 


Notes only two of the ali-netal doubdte cianps 


Witt be needes, ang 
which two will cGepend on the Flarticuliar nce 


ang series. 


HARDWARE: attached to above Ppav~ts 


ASSEMBLY: (refer to drawing? 


Measure up i123 inchess3.t&4 meters Fron tne antenna 
Feedpuoint and place the appropriate ali-nmetat couste 

re ground the tubing at that point. Measure up another i6.5 
inches/47 co. From that point and attach the doubie-clanp 
Capacitor assembiy for t" or 7/6" tubing. Align tne smait 


cians 


end of the alii-nmetai tlanp anc the snati eng oF tng 
Capacitor clanp, Pass the G4-incn x S/I6" roo through then, 
and tighten the hardwa-e-—not tos Ltt es) for tavey 
adjustment may be necessai-y. fhe excess roc Materiat 
extend below the tower ciaunp 
tine being. 
Scircults 


may 
the 
the &+ mig 


Or above the upser one for 
This is the prelintinary Setting for 


&. ‘Measure up 15.5 inches/39.4 cm. Fron tne capacitor Ciamp ror 

the €4 mz circuit and place either S Meare yee Bel ne 
metat clamp on the antenna at this point, the smait end of 
the ciamp pointing away frou the 15 meter decoupling stub, 
Place the remaining capacitor Ciamp 35.25 inches’‘sé9.5 eco, 
above the upper edge of the aii-metat cianp (aiso Pointing 
away from the 15 ™ cecoupk: ng stub) and L0set toe sé" x 
S/16*% rod into the smaii erd of each clan. Yionten tne 
hardware. This is whe prelintinary sevting For the 16 


uz 
Cu cits 


Fina ADGUSTMENT =: 


The above settings shuucia provide reasonapiy tow oswr 
over the {7 and 12 meter oanas ana snouia pve entireiy 
satisfactory for SWeo work in those areas wnere 
anateur operation on tnese panos i185 not yer 
pernitted. For transmitting Purposes, However, Swe 
of &s1 or tess may be required, in wnicn case siiosht 
departures from the abuve Settings may have to be 
nade. it wiii be found that Canning on on wand oe 
meters is quite a bit sharper than on the otner bands 
and that stight changes is the Spacing between tne 
upper and tower clanps of each unit wili cause ve 
SWR curve to nove considerabiy. Finat adjustment for 
lowest SWR is covered in the Foilowing steps: 


$2. Construct an SWR curve for each oand, plotting 
SwWwR vs. Frequency. if towest SWR occurs at tne 


tower edge of either band toasen the nNardware of 
the upper ctanp fear that band ang Sie ec tyes 
Cclanp downward along the antenna and Che, Sle 
rod in order to cecrease inductance and thus 
raise the frequency of towest Swr. tae on the 
other hand, lowest SWR occurs at the goper ecoe 
or a band stice the upper (Capacitors ciano 
upward atong the antenna and the 3/i6b" rog vo 
inerease circuit inductance and’ tous tower the 
Frequency of towest Swe. in either case, tnese 
adjustment shouta ve mace in steps oF no ovore 
than naif an inch or so. 


pe Please bear in mund that the antenna = groana 
systen, regardiess of the forn it mMionye take, 


Can have a great ceai to do with antenna: 


resonance and Swr. Lossy ground systems can 
cause wunusualiy high feedpoint intpedances anc 
hich SWR on cuoaxiai Lines. Etevated 9 ground 
systens can be both tossy and reactive, 
Gepending oan the .tength of the wires ctnac Nake 
tnent up, their proximity to the earth isa) GS 
other conductors, and ‘so fon. iF tne ground 
systen IS reactive it May oe round THAT tne 
antenna systen as & whotie b G4 i Tar TrOnat 
resonance that the Swe Nay renain unacceotasiy 
High across an entire band regardiess or tne 


adjustments made to the verticait radiator ano 
its tuning circuits. in generai, nowever, a 
ground—-lievei radiat system or a Siigntiy 


elevated Capacitive counterpoise systen that 
Permits tow-SWk operation on the other Ar bands 
witli atso suffice for if and 17 meters, aitnough 
an etevated system that uses FTesonant radiais 
hor the Pre-WARC bands oniy may require 
additionai resonant radials forethe inew | bands. 
For antenna base heights of a Quater—-waveiensth 
or mere abdove ground the length of a resonant 


Guarter-wave radiai may be calculatesoc Fron the 
formulas 


tength tin feet = e4+u/Frequency in nmnz 


Ta obtain the corrects lengtn in meters Sinmoiv 


muitipiy the result By . SU+d. H mtininun of two 
resonant radiais per band snouts pe used WIth 
. elievatedo verticais, ant ait radiats snhouic De 


Separated From adyacent radials DY 45 oreac a 


distance as practicabie. 


10 MHz unit(HF6V) > 


~ 
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15.5"/39.4 cm. 


«——__——_ To antenna feedpoint 
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LEZ . Instructions 
butternut hee 


WARNING: DO NOT INSTALL THE ANTENNA WHERE ANY PART 
OF IT CAN COME INTO CONTACT WITH POWER LINES IN THE 
EVENT OF STRUCTURAL FAILURE, DURING INSTALLATION OR 
IN THE COURSE OF NORMAL FLEXING AFTER INSTALLATION 
FOR SUCH CONTACT CAN RESULT IN DAMAGE TO PROPERTY. 
BODILY INJURY OR EVEN DEATH! 


WARNING: IN NO CASE SHOULD THE ANTENNA BE INSTALLED 
WHERE STRUCTURAL FAILURE OF ANY PART OF THE 
ANTENNA OR ITS SUPPORTING SYSTEM CAN ENDANGER 
PERSONS OR PROPERTY. 


CAUTION! A GROUNDED ANTENNA WILL BE AT D.C. GROUND 
POTENTIAL! TO AVOID THE DANGER OF SHOCK CONNECT ALL 
STATION EQUIPMENT TO A GOOD EARTH GROUND. IT !S 
ALSO RECOMMENDED THAT ALL STATION EQUIPMENT BE 
DISCONNECTED FROM THE POWER MAINS BEFORE 
CONNECTING THE FEEDLINE TO THE ANTENNA. PLEASE 
CONSULT THE A.R.R.L HANDBOOK OR OTHER REFERENCE 
MANUALS FOR ADDITIONAL SAFETY PROCEDURES WHEN 
WORKING WITH ELECTRICAL EQUIPMENT. 


NOTE: PLEASE READ ALL INSTRUCTIONS THOROUGHLY BEFORE 
PROCEEDING TO ASSEMBLY. 


NOTE: HIGH PERFORMANCE BUTTERNUT VERTICAL ANTENNAS 

REQUIRE A RADIAL SYSTEM FOR ALL INSTALLATIONS. 

Butternut offers three systems for installing vertical antennas: 
Model GRK Ground Radial Kit for ground mounting — 160 thru 6 meter operation 
Model RMK-II Roof Mounting Kit for roof mounting—8O thru 6 meter operation 
Model CPK Capacitive Counterpoise Kit for compact installations below 25 ft 
(7.6 m) above the earth—8O thru 6 meter operation 


Please refer to TECH NOTES—GROUND/RADIAL SYSTEMS, at the end of this oY 
instruction, for other mounting schemes and assistance in designing your own 44 
radial system. iy “y| 4 y 
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REQUIRED TOOLS 


Flat blade screwdriver and pliers. A 1/4", 11/32" and 3/8" nut driver will be 
helpful. 


ASSEMBLY 
Refer to the appropriate diagrams and proceed as follows: 
1. Check to be sure that all parts are present. 


2. Install tube w/insulator (A) per instructions packaged with mounting system or 
Tech Notes Ground/Radial Systems. 


NOTE: A small packet of anti-seize/anti-oxide compound (Butter- 
It's-Not™ ) will be found inside tube w/insulator (A). This 
compound should be applied lightly to each tubing joint and to the 
inside of all clamps that must make good electrical contact with 
the tubing sections. 


3. Locate tube (B) and tube (B1). Slide the insulator end of tube (B1) into the 
end of tube (B) with hole located 1/4 in (6.4 mm) from the end of the tube. 
Pass a # 8x 1 1/2" screw through both parts and secure with a lock washer 
and hex nut. 


4. From the center of the insulator, measure downward to a point that is 13 in 
(33 cm) along tube (B) and make a pencil mark. 


5. From the center of the insulator, measure upward to a point that is 9 3/8" 
(23.8 cm) along tube (B1) and make a pencil mark. 


6. Locate coil assembly 80/40 meter (C) and slide the clamp at the outer end of 
the larger 80 meter coil over tube (B1 ), lowering the entire assembly until the 
middle clamp can be positioned around the insulator between tube (B) and 
tube (B1). 


NOTE: The middle clamp may have to be pulled open slightly to 
pass the bolt that goes through tube (B1) and the insulator. 


meter (C) in the center of the insulator between tube (B) 
and tube (B1). Pass a #10 x 1" screw through the clamp 
as shown. Secure with a flat washer, lock washer and 
wing nut. 


7. Position the center coil clamp of coil assembly 80/40 j fC 


ASSEMBLY 


J. Stretch the 80 meter (larger) coil on the coil assembly 80/40 meter (C) until 
the bottom of the lower clamp is even with the lower mark. Secure with a 
#10 flat washer, lock Washer and wing nut. 


11. Locate Capacitor bracket 40 meter (D2) and install on the smaller 67 pF 
Capacitor as above. 


12. Install the above assembly onto the #10 screw protruding from the tab of the 


(C). Secure with a #10 flat washer, lock washer and hex nut. 

13. Attach the tab end of capacitor bracket 80 meter (D1) to tube (B) with 
Capacitor bracket clamp and secure with #8x 1" Screw, lock washer and a 
hex nut. 


14. Attach the tab end of capacitor bracket 40 meter (D2) to tube (B1) as above. 


15. Insert the un-slotted end of tube (E) into tube (B1) and secure with a #8 x ] 
2 screw, lock washer and hex nut. 


16. Locate coil Support tube 30 meter (O) and measure to a point 9 7/8 in (Zo 
cm) down from the plastic insulator. Mark this point with a pencil. 


17. Locate coil Support tube 30 meter L bracket (01) and Place the tabbed end 
inside of the coil support tube 30 meter (0) Securing it with a # 8 x 3/4" 
Screw, lock washer and hex nut. 


18. Place a #10 washer, lock washer and wing nut on the lower single Clamp of 
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ASSEMBLY 


coil/capacitor assembly 30 meter (P). 


. Place a #10 washer, lock washer and hex nut on both upper clamps of 


coil/capacitor assembly 30 meter (P). 


Pass the lower single clamp of coil/capacitor assembly 30 meter (P) over the 
insulator end of coil Support tube 30 meter (O) and slide the coil downward 
along the tube until the upper edge of the upper clamp is flush with the end of 
the insulator. Align the upper clamp with the coil support tube 30 meter L 
bracket (O01) and tighten the hex nut. 


Stretch the coil until the bottom of the bottom clamp on the coil/capacitor 
assembly 30 meter (P) is even with the mark on coil support tube 30 meter (O) 
and tighten the wing nut. 


Slide the remaining clamp from the above assembly over tube (E) and position 
it so the coil support tube L bracket (01) is even with fourth turn, counting 
from the top of the 40 meter coil on the coil assembly 80/40 meter (C) and 
tighten the hex nut. 


Hook the coil support tube 30 meter L bracket (O01) around the fourth turn of 
the 40 meter coil on coil assembly 80/40 meter (C). Secure with a # 8 x 3/4" 
screw, lock washer and hex nut. 


Attach strip 17 meter (X) to the bolt that fastens the coil to the plastic 
insulator between the coil and the upper clamp of the Coil Assembly 17 Meter 
A-17-12 (W). Use the attached flat washer, lock washer and hex nut. 


Attach the strip 12 meter (Z) to the coil assembly 12 meter A-17-12 (Y) in the 
same way. 


Loosen the #10 hex nut on the bottom clamp and the wing nut on the upper 
clamp of coil assembly 17 meter A-17-12 (W) and slide the assembly over the 
upper end of tube (E) with the insulator end up. 


Slide the unit down until the lower clamp of the coil assembly 17 meter A-17- 
12 (W) rests on the upper clamp of the coil/capacitor assembly 30 meter (0). 


Tighten the hex nut and stretch the coil so that the distance between the 
upper edge of the lower clamp and the lower edge of the upper clamp is 10 
Ti2anat2 697.cm): 


Install the coil assembly 12 meter A-17-12 (Y) in the same way, so the lower 


edge of the lower clamp is about 2 in (5.1 cm) above the upper clamp of the 
coil assembly 17 meter A-17-12 (W). This distance is not Critical. 
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ASSEMBLY 


Tighten the hex nut and stretch the coil so that the distance between the 
upper edge of the lower clamp and the lower edge of the upper clamp is 8 3/4 
in (22.2 cm). 


Position wire clamp 0.875" 15 M w/insulator (K) around tube (F) and use a # 8 
x 1" screw, lock washer and hex nut finger tight. 


Slide wire clamp 0.875" 6 M wiinsulator (V) around tube (F). 


Insert the un-slotted end of tube (G) into the slotted end of tube (F) and secure 
with a # 8x 1 1/4" screw, lock washer and hex nut. 


Position wire clamp 0.750" 6 M w/insulator (U) around tube (G). 


Locate wire clamp 0.750" 15 M w/insulator (N) and position it around tube 
(G). 


Insert the un-slotted end of tube (H) into the slotted end of tube (G) and 
secure with a # 8 x 1" screw, lock washer and hex nut. 


Position wire clamp 0.625" 6 M w/wire (T) around tube (H) so the top edge is 
33 1/4 in (84.5 cm) from the upper end of the tube. 


Pass the free end of the stranded wire from wire clamp 0.625" 6 M w/wire (T) 
through the small hole in wire clamp 0.750" 6 M w/insulator (U). 


Line up and position the bottom edge of wire clamp 0.875" 6 M w/insulator 
(V) 58" (1.5 m) from the upper edge of wire clamp 0.625" 6 M w/wire (T) and 
tighten. 


Pass the free end of the stranded wire from wire clamp 0.625" 6 M w/wire (T) 
through the small hole in wire clamp 0.875" 6M w/insulator (V). Loop the 
free end of the wire around itself. Do not cut off the excess. 


Center and align wire clamp 0.750" w/insulator (U) and tighten. 


Locate wire clamp 0.625" 15 M wiinsulator (M) and position it around tube 
(H). 


insert the un-slotted end of tube (I) into the slotted end of tube (H) and secure 
with a # 8 x 1" screw, lock washer and hex nut. 


Position wire clamp 0.500" 15 M w/wire around tube (I) so the top edge is 
13.5 in (34.3 cm) from the upper end of the tube and on the opposite side 
from the 6 meter assembly. 


ASSEMBLY 


45. Measure from the rivet of wire clamp 0.500" 15 M w/wire (L) to a point 11 ft 
—y¥ 3 in (3.4 m) along the stranded wire and mark this point. 
‘a 
46. Pass the free end of the stranded wire from wire clamp 0.500" 
15 M w/wire (L) through the small holes in wire clamp 0.625" 
15 M w/insulator (M) and wire clamp 0.750" 15 M w/insulator 
(N) as shown. 


47. Loop the end of the wire through the hole in wire clamp 
0.875" 15M w/insulator (K) Sliding it on tube (F) until the mark on the wire 
appears. Wind the wire back on itself. Do not cut off the excess wire. 


48. Line up wire clamp 0.875" 15 M w/insulator (K), wire clamp 0.750" 15 M 
w/insulator (N) and wire Clamp 0.625" 15 M w/insulator (M) with wire clamp 
0.500" 15 M w/wire (L) and tighten all clamps making sure the wire is 
moderately taut but not enough to cause the Upper tubing section to bow. 


49. Place the protective Cap on one end of tube (J). 


5O. Slide the uncapped end of tube (J) into the slotted end of tube (I) until only 25 he 


in (63.5 cm) extends and secure with compression clamp small adjustable. | pel [Oo 
VF a 
NOTE: In the following steps the antenna will be assembled and aoe Col 


raised to its full vertical height. If the antenna is to be installed in //” 
an elevated position where it is unsafe or inconvenient to make in- 
place adjustments, the antenna may have to be installed in One 

piece. It will probably be necessary to raise and lower it and its 
Supporting structure a number of times to arrive at the jdea/ 
adjustment on all bands. If SO, every precaution should be 

observed in order to avoid possible contact with power lines and 

to prevent structural failure that Can Cause injury to persons or 
property. 


91. Place the lower end of tube (B) through tube (E) over the insulator on tube (A) 
w/insulator. Line up the holes and secure it with a#8x 2" screw, lock 
washer and hex nut. 


WARNING: AVOID POWER LINES! 
52. Raise the assemble of tube (F) through tube (J) and slide the lower end into 


tube (E) fastening it securely with a # 8x 1 1/4" screw, lock washer and hex 
nut. 


ASSEMBLY 


53. Install coax 75 ohm matching (R) as shown placing the lug from the center 
conductor over the.screw on tube (B) and the braid over the screw on tube 
w/insulator (A). 


54. Place # 8 washers over each screw and install coil (Q) base matching. Secure 
with washers, lock washers and hex nuts. 


NOTE: Attach radials and ground to tube w/insulator (A) using the 
remaining # 8 hardware. 


WARNING: MAKE SURE THAT THE STATION EQUIPMENT IS 
CONNECTED TO A GOOD EARTH GROUND! DO NOT HANDLE 
CABLE CONNECTED TO STATION EQUIPMENT WITHOUT FIRST 
DISCONNECTING THE EQUIPMENT FROM THE POWER MAINS. 
YOU COULD BE ELECTROCUTED! 


55. Connect coax 75 ohm matching (R) to any length of 50-53 ohm coaxial cable. 
Connector PL258 (S) is provided. Seal the connection with the small roll of 
Konnector-Kote. 


CHECKOUT AND ADJUSTMENT 


The dimensions and coil settings given above should produce reasonably low 
VSWR readings over the entire 10, 15, 20 and 30 meter bands and over at least 
250 kHz of the 40 Meter band. Bandwidth on 80/75 meters should be at least 30 
kHz for VSWR of 2:1 or less at the low end of the band and may be as much as 
100 kHz at the high end of the band, depending on the efficiency of the ground 
system used, greater bandwidth being associated with lossy ground systems. It 
should be remembered that on those bands where the physical height of a vertical 
antenna is less than a quarter wavelength, the earth (or the resonant radial system 
in above-ground installations) will have a good deal to do with VSWR and antenna 
tuning, bandwidth and overall performance. 


Low VSWR by itself does not mean that a vertical antenna is operating efficiently, 
and if low VSWR is obtained with no more than the usual quick and dirty ground 
connection, it most likely means the opposite. In general, poor operation or 
improper tuning of vertical antennas can usually be attributed to inadequate (or 
even reactive) ground systems or to other vertical conductors in the vicinity of the 
antenna. For these reasons it is suggested that the antenna be placed as much in 
the clear as possible and used with the best ground system that conditions permit. 
For a more complete discussion of the interrelationships between vertical antenna 
efficiency, bandwidth, VSWR, etc., a standard text such as the A.R.R.L. Antenna 
Book is recommended. See also the material included at the end of these 
instructions. 


CHECKOUT AND ADJUSTMENT 


1. Determine the frequency at which VSWR is lowest on 80/75 meters. The coil 
setting given earlier should Produce resonance and lowest VSWR at 
approximately 3700 kHz. To raise the frequency of resonance of the lowest 
VSWR, simply loosen the wing nut on the lower coil clamp of the coil 


NOTE: Remember that the antenna tunes very Sharply in this 
range and that high values of VSWR may be encountered only a 
few kHz either side of the lowest VSWR readings, so it would be 
well to take VSWR readings every 25 kHz or so to avoid running 
past the frequency of resonance and lowest VSWR. 


NOTE: To minimize interference to other stations and to avoid 
erroneous reading use Oniy enough power to Produce full-scale 
deflection of the meter in the forward or r.f. out position. 


2. Once the proper coil Setting has been found for the desired band segment, coil 
(Q) base matching at the base of the antenna may be adjusted for even lower 
VSWR. If earth losses are moderate to high a good match may be possible if 


an extensive radial system) coil (Q) base matching may have to be stretched 
to twice its compressed length or more for a good match. In any Case, a 
single setting for coil (Q) base matching should suffice for Operation over most 
of 80/75 meters provided the 80 meter coil is readjusted for each different 


clamp of coil assembly 80/40 meter. On this band the setting is much less 
Critical, and a 1 in (2.5 cm) change in the clamp setting will shift the VSWR 
curve approximately 80 kHz. Be sure to loosen the clamp around tube (E) that 
Supports the 30 meter assembly and to reposition it as needed to avoid 
distorting the 40 meter coil. 

~~. 
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CHECKOUT AND ADJUSTMENT 


turn of the 40 meter coil. Alternatively to lower the frequency of lowest . 
SWR, reconnect the coil support tube 30 meter L bracket (01) to the next 
higher turn of the 40 meter coil. In some cases moving the tap point a full 


case the entire 30 meter assembly may be rotated around tube (E) to permit 
adjustments of less than one full turn. 


. Check VSWR on 15 meters. The VSWR curve may be shifted upward or 
downward by changing the length of the stranded wire between wire clamp 
0.500" 15 M w/wire (L) and wire clamp 0.875" 15 M w/insulator (K). To raise 
the frequency, simply shorten the wire by wrapping a longer tai! back on itself 
and sliding the lower clamp upward to maintain tension. To lower frequency, 
feed more of the tail back through the hole in the insulator to increase the 
length of the wire between wire clamp 0.500" 15 M w/wire (L) and wire 
clamp 0.875" 15 M wi/insulator (K). A change of 2 in (5.1 cm.) will shift the 
VSWR curve approximately 300 kHz. 


. Check VSWR on 10 meters. To raise the resonant frequency loosen the small 
hose clamp over the slotted end of tube (I) and slide tube (J) farther into tube 
(I); to lower the frequency, slide tube (J) farther out of tube (I) and retighten 
the hose clamp. A length change of 3 in (7.6 cm) should move the VSWR 
Curve approximately 200 kHz. 


. Check VSWR on 30 meters. To raise frequency, loosen the wing nut on the 
bottom coil clamp of coil/capacitor assembly 30 meter (P), stretch the coil and 
retighten the wing nut. To lower frequency, compress the coil. A change of 
only 1/4 in (6.4 mm) will shift the VSWR curve approximately 100 kHz. Large 
changes in the setting of coil/capacitor assembly 30 meter (P) may affect 20 
and 40 meter tuning, in which case it may be necessary to repeat steps 3 and 
4. In general, the point at which the 30 meter coil taps on to the 40 meter 
coil will be the major factor in 20 meter tuning. 


. Check VSWR on 17 meters. To move the SWR curve to a higher frequency 
loosen the wing nut on the upper coil clamp and STRETCH the coil about 1/4 
in (6.4 mm) at a time. To move the SWR curve to a lower frequency range 
COMPRESS the coil a like amount. 


. Check VSWR on 12 meters. Stretch the 12 meter coil in increments of 1/4 in 
(6.4 mm) or so to raise the resonant frequency, or compress the coil a like 


amount to lower the resonant frequency. ‘on 
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CHECKOUT AND ADJUSTMENT 


10. Check VSWR on 6 meters. To raise the frequency of the lowest VSWR, 
shorten the length of the wire and to lower frequency increase the wire length. 
Alternatively, the upper clamp and the entire 6 meter assembly may be placed 
higher on the antenna to lower frequency or lower to raise it. 


11. Adjustments for 40, 30, 20, 15, 17, 12, 10 and 6 meters should have little or 
no effect on the previous adjustments for 80/75 meters, but a final VSWR 
check for this band should be made as in step 1 above. 


NOTE: In above-ground installations it will usually be found that 
resonance and lowest VSWR occur at Slightly higher frequencies 
on all bands compared to ground-level installations. Therefore on 
15 and 10 meters, where length adjustment is the means of 
getting antenna resonance, it is recommended that the length of 
the stranded-wire between wire clamp 0.500" 15 M w/wire (L) and 
wire clamp 0.875" 15 M w/insulator (K) be increased 
approximately 3 in (7.6 cm.) and that tube (J) be extended 


recommended preliminary settings, for it is impossible to indicate 
precise settings that will Produce resonance or lowest VSWR ata 
given frequency in all installations. 


In the preceding Steps it has been assumed that the antenna has been installed in 
a more or less clear spot away from other vertical conductors such as TV antenna 
feedlines, towers and masts, and that a minimal ground system (or a system of 
resonant radials in the case of above-ground installations) has been installed. 


If those fairly basic conditions have not been met it is likely that resonance and 
low VSWR will be impossible on some or even all bands. One should bear in mind 
that VSWR, even with a resonant antenna, will depend in large measure on local 
ground conductivity, height above ground in the case of an elevated antenna, the 
extent of the radial, counterpoise or other ground System used, and on other 
factors over which the operator may have little or no control. Fortunately, the 
evils of VSWR greater than unity have been grossly exaggerated in recent 
decades, and the only practical difference between a VSWR of unity and one of, 
Say, 3:1 in the average case lies in the reluctance of modern equipment to deliver 
full power into lines operating at the higher VSWR without the help of a 
transmatch or other outboard matching device. Transmitters having so-called 
broadband solid-state output circuits (no tuning or loading controls) may be 
especially troublesome in this regard, whereas the older vacuum tube pi-network 
transmitters can usually be adjusted for maximum output over a tuning range 
where the VSWR does not exceed Zar 
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THEORY OF OPERATION 


The first L/C circuit generates enough reactance to bring the whole HF9V to 
resonance on 80 meters allowing it to act as a 1/4 A radiator. It also generates 
enough capacitive reactance to produce another discrete resonance at about 11 
MHz. The second, 40 meter L/C circuit generates enough reactance to resonate 
the whole HF9V allowing it to act as a 1/4 A radiator. In order to minimize 
conductor and |?R losses an 80 and 40 meters where the antenna is physically 
shorter than a 1/4 A and thus operates with lower values of radiation resistance, 
large-diameter self-supporting inductors and low-loss ceramic Capacitors are 
employed. Where the height of the HF9V is slightly greater than a 1/4 A on 30 
meters, an L/C series tuned circuit taps onto the 40 meter coil for the extra 
inductance to pull the earlier 11 MHz secondary resonance down to 10 MHz. At 
the same time, a portion of the 40 meter coil is shorted out which allows the 
circuit to resonate on 30 meters The addition of this circuit also produces 
additional resonances at 14 MHz and 28 MHz. On 20 meters the entire radiator 
operates as a 3/8 A vertical with much higher radiation resistance and VSWR 
bandwidth than conventional or trapped antennas having a physical height of 1/4 
\ or less. Because the 20 meter radiation resistance will be several times greater 
than that of conventional vertical antennas, an electrical 1/4 A section of 75-ohm 
coax is used as a geometric mean transformer to match the 100-odd Q of 
feedpoint impedance on that band to a 50 () main transmission line of any 
convenient length. The HF9V operates as a slightly extended 1/4 A radiator on 15 
meters, a 1/4 A stub decoupler providing practically lossless isolation of the upper 
half of the antenna on that band. On 10 meters the HF9V becomes a 3/4 \ 
radiator with considerably greater radiation resistance and efficiency than 1/4 A 
trapped types. On 17 and 12 meters the coils act as packets of reactance which 
allow the entire radiator to operate as a 1/2 A or 5/8 A vertical. Capacitance for 
these circuits comes from what exists between the windings, the windings and the 
radiator and the capacitance hat. On 6 meters the vertical wire together with the 
adjacent section of antenna form a short-circuited 1/4 A transmission line which 
cancels current flow. At the lower, open end of the 1/4 A section a very high 
impedance is created the effectively divorces the upper part of the antenna leaving 
the lower section to radiate as a 3/4 A vertical. 


ELECTRICAL AND MECHANICAL SPECIFICATIONS 


Height (adjustable): 26 ft (7.9 m) 

Shipping Weight: 14 Ibs (6.3 kg) 

Feedpoint Impedance: Nominal 50 ohms through included matching line. 

VSWR at resonance: 1.5:1 or less all bands 

Power rating: 2 kW PEP 75/80, 40, 20, 15, 10 meters; 800 W PEP 17, 12 meters; 
500 W PEP 6, 30 meters 

Wind loading area: 2.2 ft? (.2 m?) 

Bandwidth for VSWR of 2:1 or less: 1 MHz 6 meters, entire band 10, 12, 15, 17, 
20, 30 meters, 250-300 kHz 40 meters, 40-100 kHz 75/80 meters 
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GUYING 


The HF9V is designed to survive winds of up to 80 mph (129 kph) without guying 
in the absence of ice loading or heavy precipitation, but over a period of time it is 
to be expected that frequent or even constant flexing or vibration will reduce the 
chances for survival in winds that would not damage a newly installed antenna. 
Therefore in areas of frequent or heavy winds a set of short non-conductive guys 
should be used to reduce the stresses that wind loading will impart to the lower 
sections of the antenna. In this connection, it should be noted that light nylon 
twine is totally unsuitable as guying material because it has too much stretch per 
unit length, although the heavier sizes of nylon rope (or even sash cord) may be 
suitable if used in short runs. Polyethylene rope may be used, but because some 
grades tend to deteriorate fairly rapidly, periodic inspection should be made. A 
single set of guys placed just above the 30 meter circuit will contribute greatly to 
the stability and the longevity of the antenna, provided that the guys retain a slight 
amount of slack and do not come off at too steep an angle. At Angles of less 


structure. Under no circumstances should guys be placed higher than one-third of 
the way up the antenna. The Upper two-thirds of the HF9V has little more than its 
Own weight to support, so these sections may be allowed to bend with the wind 
with no serious risk of damage. itis the lower third of the antenna that must 
Support both the weight of the upper sections and the wind loading on them and 
are thus more likely to receive damage in severe winds. 
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PARTS LIST 


NARRWONNARAGZOZINNGN 


00278SZV 
00115BAV 
OO365SZV 
00145SZV 
290-07 

00150BAV 
00220BAV 
00123BAV 
00124BAV 
00125BAV 
00126BAV 
00127BAV 
00175BAV 
OO0286RZV 
OO280RZV 
00281RZV 
00282RZV 
00204SZV 
00176BAV 
00249SZV 
00137SZV 
290-08 

00228GZV 
00331RZV 
00332RZV 
00314RZV 
00503SZV 
00215BAV 
00258SZV 
00216BAV 


00077JZV 
00078JZV 
00079JZV 
00114JZV 
00109JZV 
OOO080JZV 
00083JZV 
0008 1JZV 
00131JZV 
00133JZV 
00132JZV 
00134JZV 
00135JZV 
OOO89FZV 
00143BAV 
00144JZV 
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Tube A W/Insulator (1-1/8" X 24") 
Tube B (1-1/8" X 48") 
Tube B1 W/Insulator (1-1/8" X Ta) 
Coil Assembly 80/40 Meter 
Capacitor Assembly 80/40 Meter 
Capacitor Bracket 80 Meter 
Capacitor Bracket 40 Meter 
Tube 1" x 48" 
Tube 7/8" x 48” 
Tube 3/4" x 48" 
Tube 5/8" x 48" 
Tube 1/2" x 48" 
Tube 3/8” x 36" 
Wire Clamp 7/8" 15 M W/Insulator ~ 
Wire Clamp 1/2" 15 M'W/Wire | 
Wire Clamp 5/8" 15 M W/iInsulator 
Wire Clamp 3/4" 15 M W/Insulator 
Coil Support Tube 30 M (1-1/8" X 9") 
Coil Support Tube 30 Meter L Bracket 
Coil/Capacitor Assembly 30 Meter 
Coil Q Base Matching 
Coax 75 Ohm Matching 
Connector PL-258 
Wire Clamp 5/8" 6 M W/Wire 
Wire Clamp 3/4" 6 M W/Insulator 
Wire Clamp 7/8" 6 M W/Insulator 
Coil Assembly 17 Meter A-17-12 
Strip 17 Meter 
Coil Assembly 12 Meter A-17-12 
Strip 12 Meter 

HARDWARE 
#8 x 3/4" Screw 
#8x 1" Screw 
#8 x 1-1/4" Screw 
#8 x 1-1/2" Screw 
#8x 2" Screw 
# 8 Lock Washer 
# 8 Flat Washer 
# 8 Hex Nut 
#10 x 1" Screw 
#10 Lock Washer 
#10 Flat Washer 
#10 Hex Nut 
#10 Wing Nut 
Protective Cap 3/8” 
Capacitor Bracket Clamp 
Compression Clamp Small Adjustable 
Konnektor-Kote (1" x 8") 


PICTORIAL 


Feedline Detail 
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TECH NOTES— GROUND RADIAL SYSTEMS 


MOUNTING TUBE INSTALLATION 

When tube w/insulator (A) is ground mounted, it should be protected against 
corrosion if placed in concrete, damp acidic or alkaline soil. Asphalt roofing 
compound, polyurethane varnish or other sealant that protects against moisture 
may be used. 


Concrete may be used in areas of high winds for greater strength, in which case 
the post may be twisted slightly during setting for easy removal later. 


Tube w/insulator (A) must be installed in a hole approximately 21 in (53.3 cm) 
deep so that the upper end of the fiberglass insulator is approximately 7 in (17.8 
cm) above ground level. Pack earth tightly around tube w/insulator (A) so that it 
remains vertical. 


NOTE: HAMMERING TUBE W/INSULATOR (A) INTO THE EARTH MAY CAUSE THE 
INSULATOR TO SPLINTER. If the post must be hammered into the earth, protect 
the end of the insulator with a block of wood 


NOTE: DO NOT USE U-BOLTS TO ATTACH TUBE W/INSULATOR (A) TO A MAST, 
TOWER ETC. U-BOLTS WILL EVENTUALLY CUT INTO THE TUBING AND 
WEAKEN THE INSTALLATION. If U-bolts must be used, place a larger diameter 
metal, such as the MPS Mounting Post Sleeve over tube w/insulator (A). Similar 
precautions should be observed when using TV style towers with locking bolts. 


The RMK-II Roof Mounting Kit includes the MPS as well as the STR-II Stub Tuned 
Radial Kit. 


GROUND MOUNTING 

A vertical antenna in its simplest form, is electrically equivalent to 
one-half of a dipole antenna stood on end. When the antenna is 
mounted close to the ground, the earth below takes the place of the 
"missing" half of the dipole. If ground conductivity is fair to good, a 
short metal stake or rod may provide a sufficiently good ground 
connection for resonant and low SWR operation on the bands for 
which the antenna is designed. This basic arrangement is shown in 


figure 1. sate 1 


The way it works is that the capacitance between the vertical radiator and the 
ground causes return currents to flow along the earths surface back to the 
transmitter. If they have to come back along untreated lossy earth thy get back to 
the source greatly attenuated. This return loss is like a resistor in series with the 
antenna radiation resistance and will therefore affect the feed point impedance. 


24.5% 


TECH NOTES— GROUND RADIAL SYSTEMS 


In almost every case the efficiency of a vertical antenna will be 
greater if radial wires are used to improve ground conductivity as 
in figure 2. It’s important to note that there’s no point in Cutting 
radials to any particular length when ground mounting because 
the earth will detune them anyway. All you want to do is make 
the surface of the earth around the antenna more conductive than 
it is ordinarily. 


If you can’t copper-plate the backyard, the best approach is to 
run out as many radials as possible, each as long as possible around the antenna 
in all directions. Radials may be left on top of the ground however they should be 
buried for the sake of pedestrians and lawnmowers. 


How long should radials be? A good rule is no shorter than the antenna is tall 
because 50% of your losses will occur in the first 1/4 A out from the antenna. If 


them which is why the FCC specifies 113 wires each .4 A for AM broadcast 
Stations—the equivalent of a zero-loss ground plane. Obviously, for most ham 
work this would be overkill. 


In some cases wire mesh (i.e. chicken wire) may be used as a substitute for radial 
wires and/or a ground connection, the mesh or screen acting as one plate of a 
Capacitor to provide coupling to the earth beneath the antenna. 


It should be noted that a ground rod is useful only as a d.c. ground or as a tie 


point for radials. It does little or nothing to reduce ground losses at r.f. regardless 
of how far it goes into the ground. 


Bare wire, insulated, any gauge, it doesn’t matter. The current coming back along 
any one wire won’t amount to that much. 


EFFICIENCY 


TECH NOTES— GROUND RADIAL SYSTEMS 


resistance is the textbook figure of 35 ohms. The feedpoint impedance would 
then be 15+0+35 = 50 ohms, and the antenna would be perfectly matched.to a 


15/35=43%. From the above calculations it is clear that the shorter a vertical 


resistance. Or to state the matter another way, more elaborate ground or radial 
systems must be used with shorter verticals for reasonable efficiency. If the 
ground loss of resistance of 15 ohms from the preceding example could be 


wavelength loaded vertical would increase to 75%. Unfortunately, more than 100 
radials each one-half wavelength long would be required for zero ground loss, so 


dipoles which must be placed well above the earth (especially on the lower bands) 
to produce any significant radiation at the lower elevation angles. Verticals, on 
the other hand, are primarily low-angle radiators on all bands. 


ABOVE GROUND (ELEVATED) INSTALLATIONS (rooftop, tower, mast. etc.) 

The problem of ground loss resistance may be avoided to some extent by 
mounting a vertical antenna some distance above the earth over an artificial 
ground plane consisting of resonant (usually 1/4 A) radial wires. Four resonant 
radials are considered to Provide a very low-loss ground plane system for vertical 
antennas at base heights of 1/2 A or more. This arrangement contrasts favorably 
with the more than 100 radials for zero ohms loss resistance at ground level, and 
since 1/2 A is only about thirty-five feet at 20 meters, very worthwhile 
improvement in vertical antenna performance can be realized, at least on the 
higher bands, with moderate pole or tower heights. At base heights below 1/2 A 
more than four radials will be required to provide a ground plane of significantly 
greater conductivity than the lossy earth immediately below the antenna: even so, 
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TECH NOTES—GROUND RADIAL SYSTEMS 


a slightly elevated vertical with relatively few radials may be more effective than a 
ground-level vertical Operating over a larger number of radials if only because the 
former is apt to be more in the clear. Resonant radial lengths for any band may be 
calculated from the formula: 

240 
Frequency (MHz) 
Figure 3 shows the basic ground plane system for elevated 
verticals. Radials may slope downward as much as 45 degrees 
without any significant effect on Operation or performance. 
Radials for different bands should be separated as much as 
possible and the far end of each radial insulated from 
Supporting wires. Figure 4 shows a ground plane system that 
uses four resonant radials for 40 meters, another set of four for 
20 meters, and a third set for 10 meters. A Separate set for 15 
meters is not ordinarily required because the 40 meter radials 


Length (ft)= 


The 12-radial system of Figure 4 is a very good one, but it 
requires at least 12 tie-off points. Butternut has developed a 
multiband radial made of 300-ohm ribbon that resonates 
Simultaneously on 40, 20, 15 and 10 meters. Four such radials 
offer essentially the same ground plane performance as the 
system of Figure 4 but require only 4 supports. These 
multiband radials plus additional wire for an 80 meter radial are 
Figure 4 available separately (our STR-II kit) or as part of the Butternut 
roof mounting kit (RMK-II). 


There are times when physical restrictions will dictate the use 
of fewer than four radials, and at least one manufacturer 
recommends 2 radials per band, the radials for each band 
running 180 degrees away from each other. A simpler (and no 
doubt less effective) system is shown in Figure 5. Since only 
one resonant radial is used per band the antenna will radiate 
both vertically and horizontally polarized energy, and the pattern will not be 
completely omnidirectional. For true ground plane action and predominantly 
vertical polarization no fewer than three equally-spaced radials should be used. 


Figure 5 
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TECH NOTES—GROUND RADIAL SYSTEMS 


Figure 6 illustrates the TO COAX BRAD ye 


’ : NOTCH OUT 
construction of a multi-band 300 OHM TWALEAD and QUT LOVER CONDUCTOR 
radial which is resonant on © 

40, 20, 15 and 10 meters. ee ae | — | : 
Bbod.quality 300 ohm. bv | ie | Be ve ae 


BELDEN 8230, COLUMBIA 1007 OR EQUIV. 


ribbon lead should be used 
Figure 6 


(velocity factor is critical), 

and the conductors should employ at least one strand of steel wire to support the 
weight of the radial. Four such radials will be the practical equivalent of the 
system shown in figure four for operation on 40 through 10 meters. 


Regardless of the number of radials used in either elevated or ground level 
systems, all radials should be attached to the ground connection at the antenna 
feedpoint by the shortest possible leads. An elaborate radial system at ground 
level, for example, cannot be used with a vertical antenna on a rooftop or on a tall 
tower, for the length of the ground lead would effectively become part of the 
antenna, thus detuning the system on most or all bands. 


METAL TOWERS AND MASTS 

If a metal mast or tower is used to support a vertical antenna all radials should be 
connected to the mast or tower at the ground connection of the antenna feedline. 
This is because one of the functions of a resonant radial is to detune a supporting 
metal structure for antenna currents that might otherwise flow on the structure 
and thus turn the vertical antenna system into a vertical long wire with unwanted 
high-angle radiation. 


OTHER MOUNTING SCHEMES 

In cases where a resonant vertical antenna may neither be ground mounted nor 
used with an elevated ground plane, operation may still be possible if connection 
can be made to a large mass of metal that is directly connected or capacitively 
coupled to the ground, e.g., central air conditioning systems or structural steel 
frames of apartment buildings. Some amateurs have reported good results with 
vertical antennas extended horizontally or semi-vertically from metal terraces 
which serve as the ground connection. Alternatively, a quarterwave vertical may 
be window mounted if a short ground lead to a cold water pipe or radiator can be 
used. If along lead must be used, tuned radials may be required for resonance on 
one or more bands. Great care should be exercised in such installations to avoid 
power lines and to keep the antenna from falling onto persons or property. 


MOBILE HOME AND RV INSTALLATION 

The principles of vertical antenna installations for use on mobile homes or RV's are 
the same as for other installations, and they all boil down to two main 
considerations. The first is that of erecting the vertical in the clearest: possible 
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TECH NOTES— GROUND RADIAL SYSTEMS 


flowing in the earth below the antenna. Fortunately, the metal bodies of both 
MHs and RVs can be used as highly conducting ground planes for vertical 
antennas in exactly the same way that automobile bodies, etc., provide the ground 


and even Passenger automobiles during portable Operation. For "L" shaped mobile 
homes a vertical antenna should be Placed in the corner of the "L" so that the 
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TECH NOTES—GROUND RADIAL SYSTEMS 


In all cases the base of the vertical antenna should 

not be more than a few inches away from the MH 

or RV so that the shortest possible lead may be run CENTER 
from the ground connection of the antenna to the 7 CONbucTOR 
metal body, as the length of this ground lead will ae 
effectively lengthen the antenna itself on all bands, 

and detuning can occur in some cases. A good SALA aw 
electrical connection between the body of the RV 

or MH and the antenna is important, and in the TV MAST 
case of mobile homes it would be a good idea to 

make sure that good electrical contact exists 

between the different parts of the metal body. Discontinuities can often lead to 
the production of harmonic radiation and TVI. The essential circuit connections 
are shown in the diagram above. 


For permanent installations the bottom of 
the mast may be set deeper in the ground, 
and concrete may be used for greater 
strength and stability. The upper portion of 
the mast should be securely attached to the 
side of the building. Steel TV mast 
sections are readily available in lengths of 
ten feet and the mounting posts of 
Butternut HF verticals will slide into those 
which have an outside diameter of 1 1/4 
inches and a wall thickness of .058 inches. 
Other vertical antennas may use different 
mounting techniques and requirements, so 
be sure to select a mast that will be suited 
to the particular situation. The main point 
to keep in mind is that the mast should not extend more than a few inches above 
the level of the roof so that the ground lead may be kept short. 


LIGHTNING PROTECTION 

Modern solid state amateur equipment is particularly vulnerable to damage from 
lightning or static induced transients that may appear on transmission lines, and 
conventional air-gap lightning protectors may provide no real protection at all for 
solid state gear. A line of very effective lightning and static protectors has been 
developed by ALPHA DELTA COMMUNICATIONS, P.O. Box 571, Centerville, Ohio 
45459, for use with solid state equipment, and since these devices feature much 
faster transient discharge times than earlier designs, they should be investigated 
for possible use with all vertical and other antenna systems. 
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TROUBLESHOOTING 


Check out your installation again, looking for loose connections and checking all 
dimensions. Then refer to the list of possible symptoms below: 


Symptom: 
Look for: 


Symptom: 
Look for: 


Symptom: 


Look for: 


Symptom: 


Look for: 


Symptom: 


Look for: 


Symptom: 


Look for: 


Symptom: 
Look for: 


Symptom: 


Few or no signals heard: bands seem dead, SWR is very high. 

Open or shorted feedline, open or shorted matching line, broken 
connection at base of antenna (feedpoint). 

High SWR on 20 meter: other bands OK. 

Missing matching line. Antenna not properly tuned. 20 meter radials 
not present or wrong length. Consult instructions for tuning and radial 
information; install matching line RG-77 75 ohm coax, 17 ft 4. in (345.4 
cm) if solid dielectric, 13 ft 6 in (411.5 cm) if foam type. 

High SWR on some bands, but signals heard on all bands (conditions 
permitting). 

Missing or defective radial system. Install as per instructions and 
check connections to radials and ground System. Keep this connection 
6 in or less. 

High SWR on one band when antenna is roof-mounted. Radials are in 
place, but antenna will just not tune. 

Radials of wrong length or running close to metal rain gutters or roof 
flashing. Tune radials and/or reroute them away from metal. 

Tuning is sharp with narrow bandwidth on 80 meter (and 160 meter if 
TBR-160-S is in place). 

Normal condition. The total length of the antenna represents such a 
small percent of a wavelength on these bands that sharp tuning is a 
normal condition. 

Antenna was installed on the ground and tuned OK, but tuning 
changed over a period of weeks or months. 

Antenna installed over poor ground system. Ground conditions have 
changed, Causing shift in resonance. Install radial System as per 
instructions. Check connection to radial system. When you see this 
problem, you may assume that @ ground rod without a radial system is 
not enough. 

Resonant point changes during wet weather. 

Normal condition. 

Insulation arcs over between 80 meter and 40 meter coils damaging 
fiberglass. 


EO: 


Look for: 


Symptom: 


Look for: 


Symptom: 


Look for: 


Symptom: 


Look for: 


Symptom: 


Look for: 


TROUBLESHOOTING 


Operation at high power levels in areas where salt or pollution deposits 
have built up on the insulators. The cure is to keep insulators clean 
through routine maintenance. 


Intermittent operation. SWR jumps up and down suddenly, and 
reception is also intermittent. 

Loose connections in the feedline or matching line (if used). Bad relay 
in rig. Bad antenna switch or connecting cable. Broken or corroded 
connections at the feedpoint. Bad radial/ground connection. Radial or 
antenna contacting metal when wind blows. Loose hardware on the 
antenna. Check and secure all connections. 


Antenna displays generally degraded performance after long period of 
time. 

Lack of routine maintenance. Coax may be waterlogged or damaged. 
Build up of salt or pollution deposits on insulators and capacitors. 
Radial system corroded or rotted away. Owner must do routine 
maintenance at intervals, according to local conditions. 


SWR is OK on 75 fi 

meter, but goes up 40 

gradually when 

high power is 2p 

applied. This is eG 

accompanied by = 

heating of 200pF 25 

capacitor. 

Bad ceramic fh 

capacitor. Replace. 1.5 

Antenna doesn't +o) 50 100 150 200 250 300 350 400 450 500 550 600 650 
tune 80 meter or kHz 


160 meter, even 

though radials are in place and of proper length. 

Antenna far out of tune; operator has not followed systematic tuning 
procedure. Start with suggested settings in instructions. Make an 
SWR chart to determine point of resonance. Adjust coils carefully! 
Remember, tuning, is sharp on these bands, so it is easy to pass the 
resonant point, then assume erroneously that the antenna isn't tuning. 


BEFORE you call the manufacturer for help, please double check your installation, 
including all connections and dimensions. Tune carefully and systematically. 
Have SWR curves available. Be prepared to describe your installation in detail. 
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BUTTERNUT ELECTRONICS COMPANY 
Sede ioe ae i a 485 EAST MARKET STREET 
+) nan LOCKHART, TEXAS 75644 
(Ste) 356-7117 


ASSEMBLY AND TUNING INSTR Tt GWS 
in. he Model A-16-24 (i7 and I meter 
beens # conversion kit for Modeis HF SV—T 2 Ii, 
ree “HFEV and HFEV-X antennas 
Pues” gee (copyright i96e> | 


The A-16—-E4 conversion kits. consists oF two Capacitor, ‘clanp and 

rod assemblies for the 27 and 312 meter bands, each! assenoly 
forniing a Parallet—-resonant Circuit “trap” circuits that linits . 
current Fiow to the first Gvartercwave porrion Or- the. radiator one sts 
‘each band without, however, . requiring that the raciator be broken 


by © insulators. Further, tne High ratio of Capacitance to 
; inductance in Bach circuits Greatiy reduces the) toading 
contributed by each circuit on tne tower— Frequency 5Fands so thae 
Addition of the A- 16-24 to existino S—- or G-band units witt nat 


Upset adjustments that have atready mace for the other bands. 


Quantity | , Seis 


t{---ceranic Capacitor omounted on doubie—-cianp S=SSenpiy tone iarae 


SOR ribet) oor (eke > tepere tubing——-tishten as neecded-—-ang one 
'smaiti clamp for 3S/is* rod 
t---ceranmic Capacitor mounted on Gouudie-ciamp SaSsenoty For | 3/q" 
G.D. tubing and 3716» rod ; 
f=——double Clanp for +4 tubing and S/16" prog | : 
i 
a 
iIm———double clamp for 7/6" fubing and 3/36" rog | 
; = Ti a a Sethe RAN “Rk ESO 
t---double Clanp for 3/4" tubing ano SYi6é" prog 
i | 
ae =e eae z j 
eee Oo Tod S49 $6 tent. tong | 
pp e7i6™ rod. S6*/Si° cnr. tong 
ey ee | aie 
Notes onty two oF the ati-metal doubte Cianps witt toe needed, and 
which two wilt Gepend on thie Particular naocei and series. 
HARDWARE: attached to above parts 5 
ASSEMELYs refer to drawing? if 
i Pad j . . . 
BS 4 Measure Up 125 inchess3. i=] Mevers From tne antenna 
as Feedpoint and Place the appropriate ati-netrat GSouste ciang 
around the tubing.at that poLnite Measure up another fees be) 
Li inches/47.. cm. Front that Point and attach the doupte-clanp 
ee Capacitor assenbiy for i" aor P/E tuding. Align tne smart 
oa end of the ati-netai clamp anc the smait eng oF tne 
_€apacitor clanip, Pass the 24-incn x 3/16 rod through tneny, 
‘s and tighten the Hhardwa-e——not tou tight, © ror Lave; 
ad jyustnent May be necessai-y. The excess rog Material Nay 
extend below the tower Clanp or above tie “upoer one For toe 
tine being. This is the prelintinary Setting for the cy nitg 


Circus ts | 


the 2&4 mez circuit and place either the 7765" ar Sie 


me Measure up 15,5 inches/39. + cm. From the capaciter Clamp For 
daiin~ 


metat clamp on the antenna at this point, the somatit eng of 
the cilanp pointing. away From the 15 neter decoupling Stuo, 


Place the rendining capacitor Cianp 35.85 incnhess/3sg.5 


co. 


above the upper edge of the aii—-netai Clanp <¢aiso pointing 


away from the {5 * decousting stub) and inset rne Fé» 


~*~ 


Glo RoD into rue 8nkic wo Of BACH Ch Aw, TIGHT Ge tHE Haty wes, 


THIS 1S SHE LENA SE7TINea fur THe 


‘3 Mhz Crhevriz- 


FINAL ADSUSTMENT=: 


The above settings shouico provide reasonapiy tow sw 
over the t?7 and 1& mever voanas and snouia ve entireiy 
Satisfactory for Swe work ain those areas where 


anateur operation on these banos 15 not vet 
pernitted. For transmitting purposes, However. Swe 
of E&:1 or tess may be required, in wnich case siisht 
departures from the above settings may have co 5e 
nade. fGen tite be found that tuning. on/ 27% ana xe 


meters is quite 4 bit sharper than on the uotner oandgs 
and that stight changes is the spacing between tne 
upper and tower clamps of each unit wili cause tne 
SWR curve to move considerapiy. Finat adyustment for 
lowest SWR is covered in the following steps: 


$2. Construct an SWR curve for, each Dand, plotting 
SwWwrk vs. frequency. if towest SWR occurs at tne 
tower edge of either band tooasen the nardware of 
the upper ctlanp For that band and Siice the 
clanp downward atong the antenna ang the 3ri6" 
rod in order to decrease inductance and tnus 
raise the frequency of towest Swr. Nita on tne 
other hand, lowest SWR occurs at the uooer edge 
oF a band slice the usper (capacitor) ciano 
upward ationg the antenna and the 3S/i6&" roa ¢o 
increase circuit inductance and tous lower tne 
Frequency of iowest Swe. in either case, tnese 
adiustarent shoutia ve nade in steps oF no nADre 
than naif an inch or so. { 
Es Please bear in naind that the antenna = ground 
systenr, regarditess of the form it nmi ocny TAKB, 


can have a great Ceai ta do with antenna: 


resonance and Sw. tossy ground systens can 
cause unusualiy high feedpoint impedances ana 
hich SWR on cuoaxiai tines. Eievatedad ground 
systens can be both tossy and | reactive, 
Sependingo oan the .tength of the wires tnat Nake 
then up, their proxinity to tne earth or co 
evner conductors, anaqd se on./ If tne greuna 
system iS reactive it nay Bua round THAT tne 
antenna system as a whote [zs tes) rar Tras 
resonance that the Swk may renain Unacceotatliy 
high across an entire band reoardiess or tne 
adjustments made to the vertical radiator ano 
its tuning circuits. in generat, nowever, a 
ground-ievei radiat systen 


ee a Siignetiy 
elevated capacitive counterpuise system that 
permits tow-SWR operation on the other HF pands 
wiii aiso suffice for t& ana 17 meters, daitnough 
an etevated system that uses ,; resonant radiais 
Gor the pre-WARC bands oniy nay require 
additionai resonant radiats for the new pands. 
For antenna base heights of a | quater-waveienstn 
or omore above ground the length of a resonant 
Guarter-wave radiai nay be caicutateo Fron tne 
formulas 


Length {in feet) = e4uU/Frequency in ninz 


‘ we 
To obtain the correct length jin) mevers Simoiv 


muitipiy the result by . Sw+s. H mininun of two 
resonant radiais per band snouts be usea With 
Zi elevates verticais, anc ait radiats snouis De 


separated fron adjacent radials DY aS oreas 
distance as practicabie. | 


Aa 


35.25"/89.5 om. 


18.5"/47 cm, m3 


26 
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MODEL HF6EYV 


ASSEMBLY AND INSTALLATION INSTRUCTIONS =~ OR 


ei BS RAE dk ah 


Fi Qe ie eee ee Pat Ii 
“Copyright 1966 Butternut Electronics Co. 


PLEASE READ ALL INSTRUCTIONS THORGUGHLY BEFORE PROCEEDING TO 
ASSEMBLY. DURING ASSEMBLY AND INSTALLATION TAKE EXTREME CARE TO 
AVOID CONTACTING POWER LINES WITH ANY PART OF THE ANTENNA OR 
OTHER CONDUCTORS. 


DO NOT INSTALL THE ANTENNA IN ANY PLACE WHERE ANY PART OF IT CAN 
COME INTO CONTACT WITH POWER LINES IN THE EVENT OF STRUCTURAL 


NORMAL FLEXING AFTER INSTALLATION, FOR SUCH CONTACT CAN RESULT IN 
DAMAGE TO PROPERTY, BODILY INJURY OR EVEN DEATH! 


IN NO CASE SHOULD THE ANTENNA BE INSTALLED IN ANY PLACE WHERE 
STRUCTURAL FAILURE OF ANY PART OF THE ANTENNA OR ITS SUPPORTING 
SYSTEM CAN ENDANGER PERSONS OR PROPERTY. 


CAUTION! A GROUNDED ANTENNA WILL BE AT D.C. GROUND POTENTIAL! TO 
AVOID THE DANGER OF SHOCK CONNECT ALL STATION EQUIPMENT TO A GOOD 
EARTH GROUND. IT IS ALSO RECOMMENDED THAT ALL STATION EQUIPMENT 
BE DISCONNECTED FROM THE POWER MAINS BEFORE CONNECTING” THE 
FEEDLINE TO THE ANTENNA. PLEASE CONSULT THE A.R.R.L HANDBOOK OR 
OTHER REFERENCE MANUALS FOR ADDITIONAL SAFETY PROCEDURES WHEN 
WORKING WITH ELECTRICAL EQUIPMENT. ; 


Tools required for assembly: standard blade screwdriver, pliers, 
knife. .A set of nutdrivers will be useful. 


REFER TO THE APPROPRIATE DRAWINGS AND DIAGRAMS AND PROCEED AS 


‘FOLLOWS: 


i. Check to be sure that all Parts are present (see parts 
Pictorial page). 


a If the antenna is to be installed at ground level, plant 
mounting post A in a hole approximately 21 inches (55 cm.) 
deep so that the upper end of the fiber glass insulator rod 
is approximately 5 inches (12 em.) above ground level. Pack 
earth tightly around the mounting post so that it will 
remain vertical. Concrete may be used in areas of high 
winds for greater strength, in which case the post may be 
twisted slightly during setting for easy removal later. The 
mounting post tube should be protected against corrosion if 
it is to be placed in concrete or in damp, acidic or 
alkaline soil. Asphalt roofing compound, polyurethane 
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varnish or any other sealant that protects against moisture may 
be used. No such protection is required for above-ground and 
most ground-level installations. NOTE: Hammering the mounting 
post into the earth may cause the insulator rod to splinter. . If 
the post must be hammered into the earth, protect the end of the 
rod with a block of wood. If a permanent installation is not 
desired, a steel or other metallic tube having an immer diameter 
Slightly larger than the outer diameter of section A (1-1/8 
inches) may be used, and section A may be inserted into this 
outer tube for later removal. If the antenna is to be installed 
in an elevated position rather than at ground level, please refer 
to the note following step 19 below and to the separate roof 
mounting kit/radial information. 


x Prepare the impedance matching/d.c. grounding coil (@) as 
shown in the pictorial. 


4. Locate section B. This consists of two aluminum tubes, a 
long and a short one, yjoined by an insulating = rod. The 
longer .tube will later be mounted on the rod insulator at 
the top of section A. It is recommended that all subsequent 
steps involving section B be done indoors or in an area 
where dropped hardware may easily be recovered. 


Se Locate the 8@-4@ meter coil assembly (C) and slide the 
Clamp at the outer end of the larger coil over the short 
tubing end of section B, lowering the entire coil assembly 
until the middle clamp can be positioned around the fiber 
glass insulating rod. The middle clamp may have to be 
Pulled open slightly to pass over the tubing and the bolt 
that goes through the upper tube and the insulator rod. 
Position. the center coil. clamp around the insulator rod so 

‘that the. distance from the clamp to the end of either piece 
of tubing is approximately equal, and pass a #18 x 1" bolt 
through the holes of the center coil clamp as shown in the 
drawing immediately below. The outer tab of this clamp may 
be bent back slightly to provide clearance for the bolt, and 
it may be bent back into place after final assembly. Fasten 
the center coil clamp firmly in place using a split 
lockwasher and a wing nut. Repeat the procedure for the two 
remaining coil clamps, tightening the wing nuts only enough 
to hold the hardware in place. Coil adjustments will be made 


later. 
IK WING NUT 


LOCK WASHER 


COIL CLAMP DETAIL 
6. Locate the 80-490 meter capacitors (installed on a flat strip 
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with a large center hole). Install the (longer) 80 meter 
Capacitor bracket (D) on the larger Capacitor, using a #18 x 
3/8" bolt and lockwasher (see Pictorial). Install the 
(smaller) 4@ meter capacitor bracket on the smaller 
Capacitor, using a #6 x 1/4" bolt and lockwasher. , 


Line up the hole in the center of the Capacitor strip with 
the threaded end of the long #198 bolt protruding from the 
tab of the center coil clamp. Make sure that the long 
bracket of assembly D runs alongside the larger (80 meter) 
coil of assembly C. Fasten the smaller center strip of D to 
the tab of the center coil clamp, uSing a flat washer, a 
split ‘lockwasher and a #18 hex nut. Finally, Fasten the 
small tab end of the capacitor assembly firmly against the 
upper and lower tubes of B by means of the two large non- 
adjustable compression clamps. These clamps use a #8 x i" 
bolt, a split lockwasher and a hex nut. If a flat blade 
screwdriver is used to tighten the clamps do not grasp the 
work immediately opposite the blade in order to avoid injury 
if the blade slips. 


Locate tubing sections E, F, G, H, I and J as well as clamp 
and spacer assemblies M and N. Please note that as tubes 
are assembled the unslotted end of each tube will be 
pointing downward and the slotted ends will be pointing 
upward. Slide M over tube H and use the attached hardware 
to secure M at the approximate center of tube Hs; slide 
assembly N to the approximate center of tube G and secure 
with the attached hardware. 


IN THE FOLLOWING STEPS TUBES E THROUGH I WILL BE -FASTENED 
TOGETHER BY MEANS OF #8 HARDWARE (BOLT, SPLIT LOCKWASHER AND HEX 


NUT). 


AN 11/32" NUTDRIVER WOULD BE USEFUL BUT NOT NECESSARY. IF 


A FLAT BLADE SCREWDRIVER IS USED DO NOT HOLD THE WORK OPPOSITE TO 
THE BLADE IN ORDER TO AVOID POSSIBLE INJURY. 


9. 


19. 


11. 


Le 


JEP 


Insert the unslotted end of tube F into the slotted end of 
tube E, align the four holes, and pass a #8 x 1-1/4" bolt 
through both tubes. Place a split lockwasher and a hex nut 
on the threaded end of the bolt and tighten snugly. 


Insert the unslotted end of tube G into the slotted end of 
tube F and proceed as in step 9,... using a #8 x 1-1/4" bolt 
and hardware. 


Insert the unslotted end of tube H into the slotted end of 
tube G and proceed as before, using a #8 x 1" bolt and 


hardware. 


Insert tube I into tube H and proceed as before, using a #8 
x 1" bolt and hardware. 


Place the small gear-driven hose clamp over the slotted end 


=e ie) Se 1 Ae) A OP OO | as Ae 


x aang <Wia et 

7 ae “Ss {sano k? off [ Cw Pent Pn ted a Hey Sue! & ‘ys 
SIiF &€ Mite Od eae “eee weite te 1 iat? eal 49291. 35g" 
if (Te tari Chea (pore iy rarqune> “cers ea | tne Nias BNE 
‘Lem seid o ta ew Oecd) ~ “\aruben, A "ae A omg, 
“earwmew- wil tree, gfod gia § a Bie ee (Oo? 2G GD) ¢ 


; ba 
itiiw mPa HS Lote Set et “sant es 2 Bled wht ge 8 
fi mew aoebgeie hove, Road Ol el mene: TO Wer banana ane 
grad. Se” eres | are ict quate £ioo Aeneas Gag Fo aed 
Crypts BR quoi, ‘emt ohapeete ta ini ey Say-oxinayesite to Seton | 
ae 2-4 Shes =a FAs wats Pays writ id wha ial i yicowers-A2 ipo 

y PTTL > of? « eghing  Latetc Dicom v5 rm 7 ant to Ga? Tar ee 

a2 (eT ae SALSATA Bee |S Mamet o oO 4 tee “Vetweuion!,. 72198 oa 
Se > Paes ‘esp d > 4a Dae es a CAs SSQae ease +3 Se: oes — Lismacs 
“3 Sect wi 43 %o thane wd @ YO eecdei sewol Bes Teaqe 
at « 2 peewee ls sheet) Jie Is warerevtaom =idetzvLee 
wm Li) eet & TT jue ver & bes TeKeeeotoed tiie 9 slow 
, en tay op nymato wait eee ee tome ae ‘tev btbantoa y 
yy Love Ge ye ‘nt eeanied ot) ettetaqe yleteipemet ato 
h euife ebpaid eff 8 - > 


ine Tot wy L tee ££ 4 le ,% 7S emettmee peti? eteoee, 
dina F cy ume} gh oye) een EMT 4 See M oetidnvarcen vosede OE 

we «Uf iin Sees to brew beeteley #49 onidwecee 878 an 
witty. © Lin Sie fea ae arte torce wim?  grrikdrekogy ae 


ewan berlgndoe wad¢ ecu ae HM wit <eve © whe le sme ore ee 
abi in $ sivt To aie ten ipeweqa enht ta SS trae ot: 
mvnee tee C othe to svn dahenorag, ott of A) yidaweee e 
ariaebuan betine dig ort? addin 

ws sSA , Ji ¢ S00? SBS SReT ST: Mino LI aT: 
K Gis ARR S VTE (208) Sew oo 7 SARGM YG Bae 
t > SAAGREORM The. Tu vee ae (2 petted a thw "REN. ve 

l PLY RAE ST 4 ‘tea ON, Gite) Bi HeviIneNgeo? FIA Th ; 

d - ~TT BTR AtOVe CT WAGAD wi ae bel. 


ir creel leaden tr meth goo? A maid Feo, ery emia siete dreesmeeg Ly 
Pe Oa ee ae gee ay fie palo Two) wld Behe yh ania 
Sarry tect a bas safgupiast » tion w» efeiG 8 .oode? Afed Py a 

yviquere Met? ? bee Filed oie Yo Ben bebnaved ene ao 


‘o pets bettiete wid adat @ aodut Yo One beddofany ot veek 
a Led “e\t-F & GH ww petra 2 gata ai en ra 4 Sr 
enewbess bie 


te tee hettets off ofvt 4 edeud to tre bottoleiw ef  ssaend | 
lod ") » &@ a grtew. ,eioted an Graces Bin 8 wane 
ewe 


Cs gti soled ae peaoere bre WH onde? ont % edue treat 
pepe uae ware ror Pha sr 


Les beMOrY aft Weve. qmelt said conesb omg tiene and Wome 


HF6V-—-page 4 


of tube I and tighten only enough to hold the hose clamp in 
Place. : 


14. Slide the uncapped end of tube J into the slotted end of 
tube I until only 25 inches (63.5 cm.) extends from the end 
of tube I. Tighten the hose clamp snugly. 


15. Locate clamp L and the attached length of stranded wire. 
Position clamp L around tube I so that its upper edge is 
approximately 8.5" (21.5 cm.) from the upper end of tube I. 
Pass a #8 x 3/4" bolt through the clamp holes and secure 
Firmly with a split lockwasher and a hex nut. 


16. Locate clamp K and position it around tube F. Pass a #8 x 
3/4" bolt through the clamp holes. Finger tighten, uSing a 
split lockwasher and a hex nut. The plastic insulator strip 
should point upward. 


17. Measure from the rivet of clamp L to a point that is 11 ft. 
3 inches (3.43 m.) along the stranded wire. Mark this point 
for future reference. 


18. Pass the free end of the stranded wire from 
clamp tL downward through the small holes 
in spacers M and N as shown in the 
illustration .to the right. M and N may be 
turned on their tubes so that they line up hc) ene | 
with clamp L. Loop the end of the wire 
through the hole in the plastic insulator of 
Clamp K and slide clamp K along tube F- until 
the mark on the wire appears at the small 


hole in the insulator. Wind the wire back on 
itself above the insulator to keep the excess 


out of the way. Do not cut off the excess 
wire. 

19. Line up clamp K with clamp L and spacers M and N. Position 
Clamp K so that the wire is moderately taut but not so tight 
as to cause the upper tubing sections to bow. This 
completes assembly of sections E through J. These may be 


set aside for later installation atop section B. 


NOTE: In the following steps the antenna will be assembled and 
raised to its full vertical height, after which the 30 meter 
tuning circuit will be installed. If the antenna is to be 
installed in an elevated position (rooftop, mast, tower, etc.) 
where it is unsafe or inconvenient to make in-place adjustments, 
the antenna may have to be installed in one piece, in which case 
it will probably be necessary to raise and lower it and its 
supporting structure a number of times to arrive at the “ideal” 
adjustment on all bands. If so, every precaution should be 
observed in order to avoid possible contact with power lines and 
to prevent structural failure that can cause injury to persons or 
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Property. DO NOT USE U-BOLTS TO ATTACH THE TUBULAR MOUNTING POST 
(SECTION A) TO A MAST, TOWER OR VENT PIPE OR OTHER SUCH SUPPORT, 
FOR U-BOLTS WILL EVENTUALLY CUT INTO THE TUBING AND WEAKEN THE 
INSTALLATION. If, however, U-bolts must be used, place a larger- 
diameter metal tube or other suitable protective material around 
the mounting post tube. Similar precautions. should be observed 
when using TV-style towers with locking bolts. The Butternut 
Electronics roof mounting kit (model RMK-II) includes a 
protective sleeve for the mounting post tube, and this tube is 
also available separately as model MPS for non-permanent ground-— 
level installations. 


2a. Place the lower end of section B over the rod insulator of 


section A and line up the screw holes. Pass a #8 x2" bolt 
through the holes. Secure with a #8 split lockwasher and 
hex nut. 


21. AVOID POWER LINES! Raise assembly E through J and slide the 
lower end of E into the Slotted end of section B. Align the 
holes through the two tubes and fasten securely, using a #8 
x 1-1/2" bolt and hardware. 


ee. Locate tube O and 39 meter coil P (O is the short tube with 
an insulator at one end). Note that the upper end of P is 
connected to a double Clamp assembly that includes a ceramic 
Capacitor. Place a #1@ split lockwasher and a wing nut on 
the bolt through the lower (single) clamp attached to coil P 
and tighten just enough to hold the hardware in place. Place 
@ #18 lock washer and hex nut on the bolt through the upper 
Clamp that is immediately comected to coil P and tighten 
Just enough to hold the hardware in place. Locate the small 
“L"-shaped clamp shown in the drawing with 0. . Fasten this 
Clamp to O.by means of a #8 x 3/4" bolt, a split lockwasher 
and a hex nut. 


@3. Pass the lower Clamp of coil P over the insulator end of 
tube O and slide the coil downward along the tube until the 
upper edge of the upper clamp is flush with the end of the 
insulator. Position the upper Clamp so that the entire 
upper assembly points in the same direction as the ey bed 
shaped clamp at the bottom of tube O. Tighten the upper 
Clamp securely around the insulato® and set the completed O- 
P assembly aside. 


24. From the center of the center Clamp of coil assembly C, 
measure downward to a point that is 13" (33 cm.) along the 
lower tube of section B. Mark this point and stretch the 8@ 
meter (larger) coil until the lower edge of the bottom clamp 
is even with the mark. Tighten the wing nut to secure the 
Clamp at this point. 


Gade From the center of the center Clamp of coil assembly C 
measure upward to a point 9-3/8" (24 cm.) along the upper 
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tube of section B. Mark this point and stretch the 40 meter 
(smaller) coil until the upper edge of the upper clamp is 
even with the mark. Tighten the wing nut to secure the 
Clamp at this point. 


Take up the assembled 3@ meter unit (sections O and P) = and 
position the remaining upper clamp around tube E so that the 
t-bracket clamp from the lower end of 0 is even with the 
fourth. turn (counting from the top down) on the 40 meter 
coil on the upper. tube of section B. Use a split 
lockwasher and a hex nut to tighten this clamp around tube E 
a slight amount. 


Hook the i-bracket clamp from tube O around the fourth turn 
of the 4@ meter coil and use small #8 hardware to tighten 
the clamp securely around the coil turn. Adjust the 
position of the larger clamp around tube E to avoid 
distorting the 40 meter coil. Tighten this clamp securely. 


From the upper edge of the upper coil clamp on assembly P-—O 
measure downward to a point 9-7/8" (25 cm.) along the 
aluminum tube. Mark this point and stretch the 38 meter 
coil until the lower edge of the lower clamp is even with 
this mark. Tighten the wing nut to secure the clamp at this 
setting. This completes the preliminary adjustment of the 
80, 48 and 30 meter coils. 


Install the 75-ohm matching line (R) on sections A and B as 
shown in the pictorial. Simply place the lugs over the ends 
of the #8 bolts at this time. The center conductor connects 
to section B,.the braid to section A. 


Place #8 flat washers over the lugs and install impedance-— 
matching/d.c. grounding coil @ as shown. Point 1 should go 
to section B, point 2@ to section A, and point 3 to any 
ground rod or other earth connection. Secure the connection 
to sections A and B with fiat washers, lock washers and hex 
nuts. Radials or additional grounding may be attached to 
the connection on section A with the remaining #8 hardware. 


MAKE SURE THAT THE STATION EQUIPMENT IS CONNECTED TO A GOOD 
EARTH GROUND! DO NOT HANDLE CABLE CONNECTED TO STATION 
EQUIPMENT WITHOUT FIRST DISCONNECTING THE EQUIPMENT FROM THE 
POWER MAINS. YOU COULD BE ELECTROCUTED! 


Connect matching line R to any length of 5@-5S3 ohm coaxial 
cable. A PL-258 "barrel" connector (S) is provided. 


CHECKOUT AND ADJUSTMENT 


dimensions and coil settings given above should produce 


reasonably low VSWR readings over the entire 19, i3,, <8 and: 30 
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meter bands and over at least 253 kHz of the 48 meter band. 
Bandwidth on 80/75 meters should be at least 3@ kHz for VSWR of 
2:1 or less at the low end of the band and may be as much as 182 
KHz at the high end of the band, depending on the efficiency of 
the ground system used, greater bandwidth being associated with 
lossy ground systems. It should be remembered that on those 
bands where the Physical height of a vertical antenna is less 
than a quarter wavelength, the earth (or the resonant radial 
system in above-ground installations) will have a good deal to do 
with VSWR and antenna tuning, bandwidth and overall performance. 


Low VSWR by itself does not mean that a vertical antenna is 
operating efficiently, and if low VSWR is obtained with no more 
than the usual “quick and dirty" ground connection, it most 
likely means the opposite. In general, poor operation or 
improper tuning of vertical antennas can usually be attributed to 
inadequate (or even reactive) ground systems or to other vertical 
conductors in the vicinity of the antenna. For these reasons it 
is suggested that the antenna be placed as much in the clear as 
Possible and used with the best ground system that conditions 
permit. For a more complete discussion of the inter— 
relationships between vertical antenna efficiency, bandwidth, 
VSWR, etc., a standard text such as the A.R.R.L. Antenna Book is 
recommended. See also the material included at the end of these 
instructions. 


For adjustment purposes a simple VSWR indicator may be used. More 
accurate measurements may be made at the antenna (i.e., at the 
Junction of the 75-ohm matching line and the main transmission 
line) than at the input end of the line, but the tuning 
conditions that exist at the transmitter will usually be of 
greater interest in that one’s principal concern will be to 
couple power from the transmitter into the ‘transmission line. 


1. Determine the frequency at which VSWR is lowest on 80/75 
meters. The coil setting Given earlier should produce 
resonance and lowest VSWR at approximately 3780 kHz. To 
raise the frequency of resonance and lowest VSWR, simply 
loosen the wing nut on the lower coil Clamp of the lower (82 
meter) coil on section B and stretch the coil a bit more. 

_To__lower the Frequency, compress this coil. A one-inch 
Change in the setting of this coil wilt—prodice a frequency 
shift of approximately 125 kHz. Remember that the antenna 
tunes very sharply in this range and that high values of 
VSWR may be encountered only a few kHz either side of the 
lowest VSWR readings, so it would be well to take VSWR 
readings every 25 kHz or so to avoid “running past" the 
frequency of resonance and lowest VSWR. To minimize 
interference to other stations and to avoid erroneous 
readings use only enough power to produce full-scale 
deflection of the meter in the “forward" or "rif. out" 
position. Once the proper coil setting has been found for 
the desired band segment, coil @ at the base of the antenna 
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may be adjusted for even lower VSWR. If earth losses are 
moderate to high a good match may be possible if coil @ is 
left fully compressed; if earth losses are low (as with an 
extensive radial system) coil Q may have’ to be stretched to 
twice its compressed length or more for a good match. In 
any case, a single setting for coil @ should suffice for 
operation over most of 88/75 meters provided the 8@M™M coil 
is readjusted for each different band segment. 


Determine the frequency of minimum VSWR on 40 meters. The 
coil setting given earlier should produce resonance and 
lowest VSWR at approximately 7158 kHz. The 4@ meter VSWR 
and resonance curve may be shifted in the same marmer as on 
80/75 meters by changing the setting of the upper coil clamp 
on section B. On this band the setting is much less 
critical, and a one-inch change in the clamp setting will 


shift the VSWR curve approximately 80 kHz. Be sure to 


loosen the clamp around tube E that supports the 38 meter 
assembly and to reposition it as needed to avoid distorting 
the 4@ meter coil. 


Check VSWR on 2@ meters. Tuning is quite broad on this band 
because the antenna is physically much taller than a quarter 
wavelength. To raise the frequency of lowest VSWR, 
reposition the 38 meter assembly so that the L-clamp can be 
replaced on the next-—lower turn of the 4@ meter coil (refer 
to step 27 in the assembly instructions). Alternatively, to 
lower the frequency of lowest SWR, reconnect the L-clamp to 


the next—-higher turn of the 40 meter coil. In some cases, 
moving the tap point a full turn up or down may cause more 


of a frequency shift than is desired, in which case the 
entire 30 meter assembly may be rotated around tube E to 
permit adjustments of less than one full turn. 


Check VSWR on 15 meters. The VSWR curve may be shifted 
upward or downward by changing the length of the stranded 
wire between clamps L and K. To raise the frequency, simply 
shorten the wire by wrapping a longer “tail” back on itself 
and sliding the lower clamp upward to maintain tension... To 
lower frequency, feed more of the “tail” back through the 
hole in the insulator to increase the length of the wire 
between clamps L and K. A change of 2 inches (5 cm.) will 
shift the VSWR curve approximately 300 kHz. 


Check VSWR on 18 meters. To raise the resonant frequency 
loosen the small hose clamp over the slotted end of tube I! 
and slide tube J farther into tube T[; to lower the 
frequency, slide tube J farther out of tube I and retighten 
the hose clamp. A length change of 3 inches should move the 
VSWR curve approximately 2@@ kHz. 


Check VSWR on 38 meters. To raise frequency, loosen the 
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wing nut on the bottom coil Clamp of coil P, stretch the 
Coil and § retighten the Wing nut. To lower frequency, 
compress the coil. A change of only 1/4" will shift the 
VSWR curve approximately 180 kHz. Large changes in the 
setting of coil P may affect 20 and 40 meter tuning, in 
which case it may be necessary to repeat steps 2 and 3. In 
general, the point at which the 30 meter coil taps on to the 
40 meter coil will be the Major factor in 28 meter tuning. 


7. Adjustments for 48, 38, 20, 15 and 18 meters should have 
little or no effect on the previous adjustments for 8@/75 
meters, but a final VSWR check for this band should be made 
as in step 1 above. 


8. In above-ground installations it will usually be found that 
resonance and lowest VSWR occur at slightly higher 
frequencies on all bands compared to ground-level 


installations. Therefore, on 15 and 1@ meters, where length 
adjustment is the means of setting antenna resonance, it is 
recommeded that the length of the stranded-wire between 
Clamps L and K be increased approximately 3 inches (7.5 cm.) 
and that tube J be extended approximately 6 inches (15 cm. ) 
beyond the original dimensions Given if an above-ground 
installation is contemplated. These are merely recommended 
preliminary. settings, for it is impossible to indicate 
precise settings that will produce resonance or lowest VSWR 
at a given frequency in all installations. 


In the preceding steps it has been assumed that the antenna has 
been installed in a more or less clear spot away from other 
vertical conductors such as TV antenna Feedlines, towers = and 
masts, and.that a minimal ground system (or a system of resonant 
radials’ in the case of above-ground installations) has been 
installed. If these fairly basic conditions have not been met it 
is likely that resonance and low-VSWR will be impossible on some 
or even all bands. One should bear in mind that VSWR, even with 
a resonant antenna, will depend in large measure on local ground 
conductivity, height above ground in the case of an elevated 
antenna, the extent of the radial, counterpoise or other ground 
‘System used, and on other factors over which the operator may 
have little or no control. Fortunately, the evils of VSWR 
greater than unity have been grossly exaggerated in recent 
decades, and the only practical difference between a VSWR of 
unity and one of, say, 3:1 in the average case lies in the 
reluctance of modern equipment to deliver full power into lines 
operating at the higher VSWR without the help of a transmatch or 
other outboard matching device. Transmitters having so-called 
broadband solid-state output circuits (no tuning or loading 
controls) may be especially troublesome in this regard, whereas 
the older vacuum tube pi-network transmitters can usually be 
adjusted for maximum output over a tuning range where the VSWR 
does not exceed 2:1. 
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THEORY OF QPERATION 


The HF6V operates as a Slightly extended quarter-wave radiator on 
iS meters, 4 quarter-wave stub decoupler providing practically 
lossless isolation of the upper half of the anterma on that band. 
On 28 meters the entire radiator operates as a 23/8-wave vertical 
with much higher radiation resistance and VSWR bandwidth than 
conventional or "trapped" antennas having a physical height of 
one quarter wave or less. On 1@ meters the HF&V becomes a 3/4-— 
wave radiator with considerably greater radiation resistance and 
efficiency than quarter-wave trapped types. On 4@ and 88/75 
meters the L-C circuits that Provided the inductive reactance for 
resonance on those bands also provide the Capacitive reactance 
required for resonance on 20 meters. On 38 meters, where the 
height of the HF&V is Slightly greater than a Guarter wavelength, 
an additional L-C series circuit effectively "shorts out" a 
Portion of the 4@ meter inductor to provide an additional 
resonance. In order to minimize conductor and I2R losses on 82 
and 48 meters where the antenna is Physically shorter than a 
quarter wavelength and thus operates with lower values of 
radiation resistance, large-diameter seif-supporting inductors 


and low-loss ceramic capacitors are employed. Because the 22 
meter radiation resistance will be several times as great as that 
of conventional vertical antennas, an electrical quarter— 


wavelength section of 75-ohm cable is used as a "geometric mean" 
transformer to match the 1@@—-odd ohms of feedpoint impedance on 
that band to a S@-ohm main transmission line of any convenient 
length. 


ELECTRICAL AND MECHANICAL SPECIFICATIONS 


Shipping weight: 12 lbs/5.4 kg. 

Height (adjustable): 26 ft./7.8 m. , 

Feedpoint - impedance: nominal 5S@ ohms with included matching’ 
section . 

VSWR at resonance: 1.5:1 or less all bands * 

Bandwidth for VSWR of 2:1 or less: entire 12, ne Fs 20, 3@ meter 
bands; 250-30@ kHz 40 meters, 32-90 kHz 30/75 meters , 
Power rating: 2KW PEP/1 KW c.lw. 80/75, 48, 2@, 15, 18 meters; 522 
watts PEP/ 380 watts c.w. 30 meters 

Wind loading area: 1.5 sq. ft./.15 sq. m. 


GUYING 


The HF6V is designed to survive winds of up to 80 mp.h./125 
kep-h. without ‘guying in the absence of ice loading or heavy 
precipitation, but over a period of time it is to be expected 
that frequent or even constant flexing or vibration will reduce 
the chances for survival in winds that would not damage a newly- 
installed antenna. Therefore, in areas of frequent or heavy 
winds a set of short non-conductive guys should be used to reduce 
the stresses that wind loading will impart to the lower sections 
of the anterma. In this connection, it should be noted that 


Of spear Waa 


Wat tatoen' (iO. MaRaAT 


io ete p bebe, VO teee fro 6S Boke idee wi 
es boy aa “loot geek qieer ee ROR « - oe 
ace arya 2s aint ri, "Rihaset pene. wre Se werd foeR. 


Se ae eT fe t Betenegp Rehan Hate acd peor: 
43 fé>? g@ iY bee mors ES. farsi nantes be? 
; f boyy yuu oc Ra Ay it snes Wigehegety or al MH) i 
gmpceenst Vie ied ant ii weyes, Seas | eel  avem . 
2 Fae ; & 7m: sine ¥lwaeh hero) pte oe 
83 Ye of ce Mage J eYTqats wee ainanp ees 


ante yen. Sectt Pe yerrest Shae 


ey Poo etd wh ivo* wela wPevad Cait. eo, 


7 & — 
rie , ; ariaane TOE. 212 Jne Sem BoAerORes re} ve 
pers tae = ee ie es ramer wate ay i “4g! Srie si 22 Vath ais +22 
- lev btonten. Siu es wetter ‘4 Ansoide 
co or e wdowans tater Oe, ae % ta 
yy, Ne wt i PST tue. “epee let Cn Se eet Sa alee ube nek ‘a ele rn 
7" ot 5 = sig he ser. wee | ees ree Thy aT aTe “ 
. cumsy I ey ee a gt BOERGO tap bby cvdgsrve.d luwew 
ioe ee ret "pe crates ato amd ek pe 
a cop ites 5 wot pagtiee oie aered 


et. at, mari s {reeset ey 2 {Ea *) as »taiaws vot tac baw 
- ‘ -- tort > i) > ar, 


. Pere rears Se, Gabe ss OES Lane. Sra 
‘ge ket ee " '  hyg mt wee be 2m wase vee et Per 
. ‘3 yore Th do bhi ate Tatem OF (He 


ia Yi) wit AP eh ae aeeRS, Oe 


sat! Racy tn ‘sd 2Vep icin de 
i Tat FBS 2 Ses rey oy 
Pe ee “ew fae? rida wents Se See SRP ieeE =<. - em 


. bi Al 


: woetic gauepio se sb = | tera iol. 
ce. et ee Re i ee i ee 


7 


: j See Ve shih apa sera dam Pie | iy OVE RAR. 
Jie . 5 Srearem = cs Ba say Oe ee Ww» LTS NAS wigses ‘ 


ea 2 a. aca SOE "ae 
4 pe BLABY he Sad ee grt pee 


onevem 


“Th. 


eV 1.8 G& 4? cay te! abn evaveee oY Bengetem et 
(mer YO ryt Comet 7 +6 epyerita aiiews a ae ae NEaR hee 
a ile ae we tae ab te boas anh rae, a “eh nye 

Sis oy itaw eb oastiiw Ae ry fi nae ‘deemed ro “(Taya acy. i 
Yeon © AGWiele eo Bow gear, nite fal etal “tay 
eit 9 ¢even’ fe meer wk 
apts of Dian e8) Sibert Bowe ava ; 
eine lose weer arft oF Pveqmt Otte gre . 
‘gVi9 beddet age. _ orehe ti yttervournie?d 2 


ne 
a a 


i wf os 
_ 


4agne onyton twine is totally unsuitable as guying material 
because it has too much stretch per unit length, although the 
heavier sizes of nylon rope (or even sash cord) may be suitable 
if used in short runs. Polyethylene rope may be used, but because 
some grades tend to deteriorate fairly rapidly, periodic 
inspections should be made. A single set of guys placed just 
above the 38 meter circuit will contribute greatly to the 
stability and the longevity of the antenna, provided that the 
guys retain a-slight amount of slack and do not come off at tao 
steep an angle. At angles of less than 45° the guys begin to 
exert a downward compressive force on the structure that can be 
more of a threat to survival than lateral wind loading on arn 
unguyed structure. Under no Circumstances should guys be placed 
higher than one-third of the way up the antenna. The upper two- 
thirds of the HF6&V has little more than its own weight to 
support, so these sections may be allowed to bend with the wind 
with no serious risk of damage. It is the lower third of the 
antenna that must support both the weight of the upper sections 
and the wind loading on them and are thus more likely to receive 
damage in severe winds. 


NOTE: A small packet of anti-seize/anti-oxide compound ("Butter— 
It*?s-Not" TM) will be found inside mounting post A. This compound 

should be applied lightly to each tubing joint and to the inside 

of all clamps that must make good electrical contact with the 

tubing sections. 


A small roll of weatherproof sealing tape ("Konnektor—Kote"™) is 
also provided. This may be used to seal the outside of the r.f. 
connectors that join the 75-ohm matching line (R) to the main 
transmission line for the antenna. 
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PARTS LIST 
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Not pictured: Packet of anti-oxide compound. 
Weatherproof connector sealant. 
(See page 11.) 


Mounting post & Insulator 
Antenna Base Section & 
Center Insulator Rod 


- 80 & 40 M Goil Assembl y 
- 80 & 40 M Capacitor & 


-~=xzrOQgumm 


Bracket Assembly 
Tube, 1" x 4 ft. 


7/8" x 4 ft. 
3/4" x 4 ft, 
5/8" x 4 ft. 
1/2" x 4 ft. 
3/8" x 3 ft. 


Wire 


- Clamp (7/8") with Insulator 
- Clamp (1/2") with Twisted 


. (5/8") Clamp and Spacer 
- (3/4") Clamp and Spacer 
- 30 M Mounting Tube 

& “L"-Bracket 


30 M Coil & Capacitor 


Assembly 


Base Matching/Grounding 


Coil 


75-ohm Matching Line 
PL-258 ("Barrel") Connector 


HARDWARE 


#g (Sma! !) 

4 t 
1" bolt 
1-1/4" bolt 
1-1/2" bolt 
2" bolt 
Flat washers 


Lock washers — 


Hex nuts 


#10 (Large) 

1™ Bolt 

Flat washers 
Lock washers 


Hex nuts 
Wing nuts 


Compression 
Clam 
Large 


= oes —s O 
zren Noall 


&WN— = 


2 


Small (adjustable) 1 
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PICTORIAL PAGE coil =a 
NOTE: USE ANTI-OXIDE COM- insulator) — ===> 
POUND DURING ASSEMBLY1¢1 
SEE PAGE 1]. 


Preparing Coil (Q). 
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bh * 
1. Use a knife to scrape 1-]/2" 
eeN of enamel insulation from 
Points 1792, and 3. Be sure 
that the copper is bright and 
clean. 
XS 
I~ K - Bend two of the clean areas 


(1 and 2) into loops for 
connection later. The clean 
areas may be tinned with 
solder, 


15 Meter Stub 


Detail (not to scale) 
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(@) FOLLow THE FENSTALLATION INSTRUACTLONS 
(D TUNE CAREFULLY & SYSTEMATICALLY 

MAKE SWR CURVES 

‘Be PREPARED TO DESCRIGE YOUR INSTALLATION 
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“I Have Lotsa 
R&DIALS, AND 


| ‘AY SOIL (S ALWAYS IT Stich WON'T 


Moist, AND I WorRki 
HAVE THREE ; 
_ Ground props !' 
LONG LEAD 


i RUNNING TO 
RADIAL S1STEM 


RODS 
(No RADIAL S) 


oe 


~~ Feepromr 
Mounted FAR 
Away FROM 
COUNTER POsSE 
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"I HAVE A GROUND ROD, | 
AND F‘A 3 
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SYSTEM 


SST SGST, Uloe'T, 
TUNE, ANO TIVE 
Béen UP THAT 
TOWER 1606 
TIMESt@ 0 


> “T SNSTALLED YOUR 
RAPIAL KIT, BUT AY 
SWR !3 HIGH!" 


RADIALS NOT PROPERLY 
DRESSED OUT IN ABOVE- 
GROUND MOKuNTING 
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BUTTERNUT ELECTRONICS COMPANY 
905 East Market Street 
Lockhart, TX 78644 

(512) 3398-7117 


LE SOU RAVE PROBLEMS... 


Check over your installation again. Be honest, now! Did you really 
read the instructions and follow them carefully? Are al) your connec- 
tions tight? OK? Then use the SYMPTOM list below to help locate the 
problem. 


Symptom: Few or no signals heard; bands seem "dead", SWR is very high. 
Look for: Open or shorted feedline, open or shorted matching line (when 
used), broken connection at base of antenna (feedpoint) . : 


Symptom: High SWR on 20m; other bands OK. 

Look for: Missing matching line. Antenna not Properly tuned. 20m radials 
not present or wrong length. Consult instructions for tuning and radial 
information; instali matching line (RG-11 75 ohm coax, 11'4" if solid 
doclectric wala G's tosh type). 


Symptom: High. SWR on some bands, but signals heard on all bands (condi- 
tions permitting). : 
Look for: Missing or defective radial system. Install as per instructions 


and check connections to radials and grouna System. Keep this connection 
6 inches or less. 


Symptom: High SWR on one band when antenna is roof-mounted. Radials are 
in place, but antenna will just not tune. 

Look for: Radials of wrong length or running close to metal rain gutters 
Or roof flashings. Tune radials and/or reroute them away from metal. 


Symptom: Tuning is “sharp” with narrow bandwidth on 80m (and 160m if TBR 
160 is in place). 

Look for: Normal condition. The total length of the antenna represents 
such a small % of a wavelength on these bands that sharp tuning is a 
normal condition. 


Symptom: Antenna was installed on. the ground and tuned OK, but tuning 
changed over a period of weeks or months. 

Look for: Antenna installed Over poor ground system. 
have changed, causing shift in resonance. Install tadial system as per 
instructions. Check connection to radial system. When 

you see this problem, you may assume that a ground rod without a radial 
system is not enough. 


Ground conditions 


Symptom: Resonant point changes during wet weather. 
Look for: Normal condition. Reduce high power operation in wet weather. 


Symptom: Insulation arcs over between 80 and 40m coils, damaging the 
fiberglass. 

Look for: Operation over the legal limit. 
during wet weather. 


Kecp insulators clean through routine maintenance and to depend on 
Operating skill instead of high power during adverse conditions. 


MEUNTY Wy 


$, W. R, 


' Bad relay.in rig 


= 


Symptom: Intermittent operation. S&WR jumps.up and down suddenly, -and 
reception is ‘also intermittent. - : 

Look for: Loose connections: in -the ‘feedline’ or ‘matching line (if used). 
Bad antenna’ switch or connecting cable. Broken or cor- 
Bad radial/ground connection. Radial 


roded connections at the feedpoint. 
Loose hardvare on the an~ 


Or-antenna contacting metal when wind blovs. 
tenna. Check and secure all’ connections, 


Open of shorted feedline o¢ Gonnectors=-Check vith 
oka boter, : 
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Symptom: Antenna displays generally degraded performance after long 
period of time. 

Look for: Lack of routine maintenance. Coax may be waterlogged or dam- 
aged. Build up of salt or pollution deposits on insulators and capaci- 
tors. Radial system corroded or rotted away. Owner must do routine 
maintenance at intervals, according to local conditions. 


Symptom: SWR is OK on 75m, but goes up gradually when high pover is 
applied. This is accompanied by heating of 200pF capacitor. : 
Look for: Bad ceramic Capacitor. Replace. During adverse conditions 
(vet weather, icin » Salt or pollution build-up) depend on operating 
skill instead of high power. 


Symptom: Antenna doesn't tune on 80 or 160m, even though radials are 
in place and of proper length. , 

Look for: Antenna far out of tune; operator has not followed systematic 
tuning procedure. ptart with suggested settings in instructions. Make 
an SWR chart to determine point of resonance. Adjust coils carefully/ 
Remember, tuning is "sharp" on these bands, so it is easy to pass the 
resonant point, then assume erroniously that the antenna isn't tuning. 


Coax OK? Nor Repair or Teplace, then retest until ox. 
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